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PREFACE 



The present handbook has been prepared by 
Mr, Tefko Saracevic and Ms. Judith B. Vtood, under a contract 
established in January 1980 between Unesco and the 
Mathew A. Baxter School of Information and Library Science of 
Case Western Reserve University (Cleveland, Ohio, U.S. A). 
It attempts to systematically present the various procedures 
involved in providing information services tailored to the 
needs of all potential information users including development 
planners, professionals, technicians and local workers, as 
well as others who participate in the development process. 
Although the study was originally intended to emphasize mainly 
techniques for the packaging and repackaging of information, the 
authors have found that the role of these techniques could not 
be effectively studied without due consideration of the 
information content which is needed by users; hence the 
problems of information evaluation, analysis and synthesis, as 
well as those of packaging and repackaging of information, have 
been extensively covered in this handbook on consolidation. 

It is hoped that the present pilot version of the 
handbook can be reviewed and tested by persons who have 
responsibilities or interest in consolidating information and that 
it can be subsequently improved and disseminated to a wider 
audience of specialists, particularly in the developing 
countries. Suggestions for improvement of either the content or 
the presentation of the document are therefore very welcome. They 
should be addressed to : 

Division of the General Information Programme 

Unescc 

7 Place de Fontenoy 
75700 Paris 
France 
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The present pilot edition is a photographic reproduction 
of the authors' original manuscript; the opinions expressed are 
not necessarily those of Unesco and do not cor -it the 
Organization. 
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1. iifri€DucrioN 

Ll Aims 

The general aim of this work i» to contribute to the art of information 
handling by trying to provide a better understanding of concepts, processes, 
and options involved in specific information practices called Information 
consolidation which are leading to a widening of the population of users served. 

The objectives are: 

1. To survey and synthesize a variety of ideas, methods, and processes 
related to consolidation of information and to present an international 
state-of-the-art on the topic. 

2. To propose a set of standardized definitions of the concepts involved. 

3. To discuss the role and importance of consolidation of information as 
one means for communicating scientific, technical, and related infor- 
mation to wide audience - particularly in relation to social and economic 
development. 

4. To present requirements for setting up criteria, operations, and processes 
for consolidation of information. 

The work is intended to serve as a handbook for use in discussions, 
decisions, and practices related to information consolidation - that is: 

* as an aid in decision making on the available options for providing 
consolidated information; 

* as a checklist for identifying requirements for setting up specific 
procedures for consolidation of information; 

* as a text introducing and clarifying the concepts involved and as a 
standard for definitions. 
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1.2 Orientation 

The base for this work is the Final Report of the Symposium of 
Information Analysis and Consolidation (organised by UNESCO and held In 
Sri Lanka In 1978) (1-1). As such this Handbook Is oriented particularly 
toward Information specialists and persons concerned with Information 
policy In developing countries to alert them to: 

* possibilities and requirements for reaching more people through 
services Involving Information consolidation; 

* needs for projects, studies, applications, refinements, and eval- 
uations In this area. 

The work Is suitable particularly for Information systems, analysis 
centers, and consolidation units dealing with scientific, technical, and 
related Information (Including Information In social sciences, business, 
and commerce). The Handbook was commissioned by UNESCO In response to 
the ever nore often expressed desire for Information In the above subjects 
which mt.y be evaluative In nature as well as appropriate for a much wider 
population of users than are served at present. In other words, even though 
the content of this work deals primarily with processes In consolidation of 
Information, the main Idea behind It Is: How can scientific and technical 
Information reach a wider population of users? Or even better: How can 
It reach the present nonusers? 

1.3 Method 

The method of preparing this Handbook consisted of: First , selecting. 
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obtaining, and organising Infornatlon on the topic, and second , Inter- 
preting, analyzing, evaluating and synthesizing that Information deemed 
most relevant to the objectives and orientation of the work. In other 
words, this wrk was In Itself an exercise In one form of Information 
consolidation. 

The Information was obtained In three ways: 1. literature searching, 
2. personal solicitation, and 3. personal conversation. 

1.3.1 Literature Searching 

A wide variety of primary and secondary literature sources were searched 
to Isolate relevant Information. The search of primary literature Involved; 

* major world journals In Information science and llbrarlanshlp 

* texts and articles from subjects other than Information science, 
such as technical writing, technology transfer, appropriate tech- 
nology, diffusion of Innovations, International relations, trans- 
border data flow, and the like 

* reports and monographs from UNESCO and other UN agencies and results 
of search by UNESCO staff 

* reports and monographs from a variety of nongovernmental International 
organizations such as the International Federation for Documentation 
(FID) and the International Council of Scientific Unions (ICSU) 

* reports, monographs, and products of various Information analysis 
centers which could be obtained from various parts of the world 

* citations from relevant articles, reports, and monographs. 
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Secondary infomation sources were searched by computer and manually 
to identify possible relevant primary sources. The search of secondary 
sources involved the following files or printed Indexes: ERIC, NTIS, 
LISA, COHPENDEX, INSPEC, ISHEC, Science Citation Index, Social Science 
Citation Index, PATS, Information Science Abstracts, ReferationyJ Zhumal'a 
English section on Informatics, and catalogs of UN publications. 

The result was close to a thousand citations vhich served as a pool 
for selection of the most relevant items as isted in the bibliography. 
Unfortunately, most of the items found in the literature vsre not very 
useful for what was attempted in this Handbook , e.g. a lot of literature 
was repetitive in saying in one way or another that information consolida* 
tion is needed but not giving any other details, practical suggestions, 
or examples. 

Overall, the literature on information analysis and synthesis (as a 
process or function) and on information analysis centers (as organisational 
units) in general, and on information consolidation in particular, is not 
so much technical as philosophical, not so much methodological as conceptual. 



This was done through a letter sent by the authors to about 500 individ- 
uals (identified from mailing lists of professional societies, personal com- 
munications, and through authorship of articles in the literature). The 
letter was also sent by the General Information Program (PGI) of UNESCO to 
their contacts in member countries. Tlie letter asked for information on any 
systems and practices of information consolidation as well as examples of 



1.3.2 Personal Solicitation 
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products or survlces. The response was much less than hoped for, with only 
about two dozen answers received. However, those responses were very 
helpful* 



1.3.3 Personal Conversation 

Opinions, experiences, and suggestions were solicited from a large 
number of colleagues met by the authors at local, national, and International 
meetings and through long distance telephone calls. Particularly helpful 
were suggestions and feedback from the staff of PGI, who In turn conversed 
on the topic with their professional contacts In many countries. No visits 
to Information systems dealing with Information consolidation were scheduled 
%rlthln the realm of this project. However, the authors' experiences from 
previous works, contacts, and visits were, of course, heavily utilized. 



1,3.M Approach 

The Information obtained was orgarlzed Into a number of logically 
connected sets very much Influenced by the mentioned UNESCO symposium on 
Information Analysis and Consolidation. This resulted In an outline of 
the Handbook , first In a rough and general form and then In more and more 
detail. Next, the criteria for presentation of the content were specified 
and the content fitted accordingly Into the ouUlne. Finally, tbe product 
was circulated to a number of colleagues and the staff of PGI for co«ents. 
This version of the Handbook may be considered as a first edition in need 
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of considerable testing and feedback. 

1.4 Limitations 

There are a nuaber of serious objective liaitatlons Imposed on this 
vorkt all steasdng froa the limitations of the subject area Itself. 

First » the subject Is saall. In comparison to Information represen- 
tation (e.g. indexing^ abstracting^ dassifyingp cataloging) » information 
consolidation in any form or shape is practiced by far few^:!: information 
systems. Information representation is widely practiced p but information 
consolidation is not. As a result » there is not much to draw from. 

Second s the concepts involved in information consolidation are not 
well defined — if defined at all. The terminology is chaotic» making it 
hard even to talk or communicate about the subject. 

Third , the literature on the subject is very small, fragmented » and 
hard to obtain. As mentioned, the efforts that deal with information consol- 
idation are not many, and even fewer of these are described in open literature. 
People who did things, dldn*t write about them, and if they did it was gen- 
erally in the fugitive report literature. As a restilt, a synthesis of this 
area has to depend more on reconstruction than on literature review. 

There are also subjective limitations. A relatively short time and small 
resources were available for the project (2 person/months). In addition, 
although many literature and personal sources were consulted and much advice 
sought (and gladly received), still in the end, it was the best Judgement 
of the authors alone that was responsible for the final organisation and 
content of this Handbook. 
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1.5 Qi«3ANiZATioN Of The Handbook 



The Handbook !• organised in thirteen chapters: 

1. Introduction ; the objectives of the Handbook , the methods used in its 
coapilation^and the limitations of the vork. 

2. Definition and Conceptual Framework : the definitions of basic concepts 
involved » culminating in enumeration of processes involved in information 
consolidation and in discussion of its value. 

3. Framework %yithin Social and Economic Development : the role and place 
of information consolidation within the frame of the most often per- 
ceived information problems in developing countries. 

4. Users and User Studies : variables and aspects of users to be studied 

as a prelude to efforts in Information consolidation; suamary of the most 
frequently used methods. 
^* from User Studies to Products : development of information consolidation 
products and examples of products targeted to s^^eciflc audiences. 

6. Selection : the elements involved in &election of items to be consolidated^ 
i.e. selection policy^aids and methods. 

7. Evaluation ; the criteria methods and problams uaed tn evaluation of In- 
formation and information sources to be consolidated and analysed. 

8. Information Analysis and Synthesis ; the concept of evaluative analysis 
and synthesis; information analysis centers; major approaches and methods 
used; and a ummplm of existing Information analysis centers involved in 
information consolidation. 

9. Keviews and State-of-the-Arts Reports : description of these end-products 
as one type of information consolidation; methods used and problems 

i encountered. 
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10. Technical Wrltlmt mud Scaling to Audlance ; the requlremente end 
technlquee for proceeeee of writing end remrltlng of Informtlon for 
e vide eudlence not fealller with technical lenguegep Jergon^ end 
etyle — ee enother type of Inforaetlon coneolldetlon. 

11. Peckeglng end Repeckeglng of Information; en overview of forae In 
vhlch Infonutlon le preeented to Increaee Ite ecceptence by e vide 
eudlence. 

12. Dlseemlnatlon and Marketing of Information : the beelc prlnclplee 
of Informetlon dleeealnatlon and aerketlng elmed et Increeelng the 
utlllsetlon of Information. 

13. Requlremente for Information Coneolldntton s euaaary of the auggea-* 
tlona of prevloua aectlona; e checkllat of eapecte vhlch need to be 
conaldered In Inatltutlng and conducting any Information conaolldatlon 
effort^ pertlcuarly atresslng the human and economic requlrementa • 
The ref erencea from vhlch the Ideaa and concepte In thla Handbook vere 

aynthealzed^ ere llated for eech chepter aeparately. Even though ve have not 
referred directly In the text to every single reference lie ted » ve uaed ell 
of them end ve fully and gratefully ecknofvledge the contribution of every one 
of them to thla vork. 

A greet number of def Inltlona are provided. THE TERMS AMP CONCEPTS 



SUBSEQUEWriy PEFIWEP ARE CAPATAtlZEP. 
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2, lEFINITIONS (Df«^^ 

2,1 0/ERVIEW 

All of the activities that deal with Information throughout the world 
are In a state of rapid and great change. This Involves: Influx of new 
Ideas from a number of disciplines; expansion of applications; deployment of 
new systems, techniques and technology; expansion of new theoretical, experi- 
mental, and even philosophical grounds; and so forth. 

Many fields of human scientific, technical, commercial, social, and 
cultural endeavors have Increasingly become concerned and Involved %d.th 
Information, particularly with efforts that deal with controlling the so 
called "Information explosion" and with dissemination of information to a 
wider audience In countries at all stages of development. 

It Is not surprising then that the terminology and concepts dealing with 
information work In general, and consolidation of Information in particular, 
are in a state of flux, if not outright chaos. The same thing is often 
denoted (labeled) by different names, and conversely, different things are 
given the same name. Kb yet there is no consensus for coioBon names for many 
new concepts. On the other hand, a number of concepts talked about are often 
given different connotations (sum of meanings. Implications). This can be 
found not only among different works in time and place, but even within 
the same work. Obviously, this makes for great difficulties in conmunication 
and thus even acts as a barrier to progress. It is no consolation that a 
similar situation exists in other (even older) fields where miat-Ldisciplinary 
and problem oriented approaches are the order of the day. 

For these reasons we have found an implicit need to devote a whole 
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chapter of this Haadbook to definitions and to clarification of concepts 
Involved. Besides, a clear terminology » consistently applied and mutually 
understood In the same way by both senders and recipients Is a fundamental 
prerequisite for the effectiveness of any and all efforts In consolidation of 
Information. 

2.2 Information: The Basic F^cnotenon 

Underlying consolidation of Information are the phenomenon of Information 
and the process of communication. But What Is Information? Information Is 
a phenomenon as basic as energy and matter. All living systems, from the lowest 
to the highest, from a cell, to an organ, to an organism, to a group, to 
an organization, to a society, to a supranational system, are distinguished 
by processing matter-energy on one hand and Information on the other hand (2-2). 
Information Is needed for patterning of matter--energy. 

Being such basic phenomena, a number of working definitions of Information 
are possible. Tl.ese are not necessarily contradictory at all, but supplementary- 
they are derived from looking at information from different levels and angles. 

In this sense we shall provide four working definitions of information 
that are most applicable to the concept of information consolidation. Each 
is derived from a somewhat different point of view and having in mind a 
different property (characteristic) or effect of information. But each 
illuminates an important aspect to be considered. Here is the first working 
definition: 

1. INFOWATIOU JU a ^eJtexUion i^om a oi a\)<uJUibtt 
In^oHmtUion JU that ukidt KeJUevu untMtainty. 
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Thle definition 9 extracted from Shannon's information theory (2-3) 
treats information as an invariant property of something else - a message, 
a signal* or document. In a very basic and universal sense information is 
here considered as the degrees of freedom that exist in a given situation 
to choose among signals, symbols, messages or patterns to be transmitted. 
Such a probabilistic viewpoint allowed for development of a bit, a particular 
(and restrictive) numerical measure of the amount of information. 



i. INFORMATION <u tht mzajfUng that a humn (UiignA 
to data by mzoM tht knom convtntloni u^ed in 



This definition is accepted by the American National Standards Institute 
in connection with efforts to streamline data processing and computer termi- 
nology. The stress here is on human interpretation and the representation 
of data. This definition illuminates very well the critical role which the 
conventions for representation, mutually accepted rules, linguistic aspects, 
etc. play in relation to information. The definition Involves or adds the 
concept of meaning, where in a somewhat circuitous way we may define MEANIAX? 
AM tht Ugniiicanc^ o< i^^onmition to a ^y^tm wfuxlfi p^ce^^e^ it} it consti- 
tutes a change in that system's processes elicited by the information, often 
resulting from associations made to it on previous experiences with it. 



3. INFORMATION li tkt itAudtWit oi any ttxt uihich l& 

aipabtz oi changing tht imgt'-itnmttJjLt o^ a Kt<UfiLent. 
(TEXT Is a coJUtcXijon oi pvJipoAtiuJtZy AtAucXuAed 

^ *«^wicA loctfe -die intwUon oi changing tfce -unofle- 
UmcJtuKt ol a Kzcipiint) . 
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This (somewhat cumbersome) definition, proposed for use in information 
science (2- ), is even more closely aligned with vhat is attempted by infor- 
mation consolidation. In this view, the concern is with changes (additions, 
deletions, confirmation, reorganization) of a person's state of knowing and 
being (*'image**). One's image is at least in part structured by what one 
receives in the form of messages from others. When a receptive individual 
is exposed to and accepts a message from the external environment he has the 
potential for an **in-formation'*, an inner forming, changing, or alteration. 
Texts which may be purposefully structured to affect in a positive way the 
imagers true ture or knowledge of recipients are of particular concern to infor* 
mat ion science and to information transfer as promoted by UNISIST in particular. 

4. momJION JU data oi \;aJUu (UxUaXjok moJUng. 

IJhis mlsleadlngly simple definition taken from decision theory (2-4) is 
also closely aligned to what is attempted by consolidation of information. 
Here information is linked to a value (be it esthetic, moral, ethical, econo* 
aic , or societal values)and to huaan decisions of whatever kind. The notion 
of potential value of information in human affairs is basic to Justification 
of any and all information activities. However, implied in this r'efinition 
is a most important distinction: information by itself has no inherent value. 
It has value only when used in some decision process whether personal, institu- 
tional, national, or international in scope. Information conserves other 
resources through better or Improved decisions. Use of information , not 
information itself is what makes it valuable for individuals and society . 
It doesn't matter how much information is available at the fingertips of an 
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Individual or a society - if. it !• !i2t H5£i» 11 ii H5£l*5i' Thinking about 
information in this way clearly has a great potential to affect the xuture 
of information activities. 

Finally, let us provide one more useful definition: that of public 
knowledge (2-5). The concept of knowledge is used closely with information, 
at times even interchangeably. It is very hard, if not impossible, to specify 
In any detail the relation or differences between information and knowledge. 
In philosophy, knowledge is accepted as a psychological state which can be 
neither fully defined nor measured. But for our purposes of working definitions, 
a useful distinction is often made between private and public knowledge. 
Private knowledge is analogous to the Image-structure of an Individual as 
viewed in the third definition of Information. In turn, 

PUBLIC KNOULEVGE -cA a juuUomI coni£MuA o< aAqm and 
in^onjnouUon. 

Throughout the history of human affairs public knowledge has been changing 
constantly. The rate of change may have varied from subject to subject and 
time to time but the change was and still is a constant. Public knowledge 
will inevitably continue to change and grow in size and complexity. Thus 
the need for continuous efforts to effectively and efficiently transmit these 
changes. 

From these definitions w can identify the basic aspects and definitions 
of consolidated information. 
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2.3 Consolidated Information 

As can be seen a number of working definitions of Information can be 
provided. So can a number of working definitions of consolidated Information. 
Three of them are given here. But to stress again: these are not contra- 
dictory, but complementary » explaining different aspects. 

The aforementioned UNESCO Symposium on Information Analysis and Consol- 
idation (1-1) was among others very much concerned with definitions and 
distinctions particularly of the terms "analysis," and "information consoli- 
dation unit" in relation to their particular function . It was observed that 
"analysis" comprised a wide range of functions, such as abstracting, Indexing, 
translation, reviewing, consolidation, etc. However, a number of analysis 
centers do not always perform the consolidation function. It was also pointed 
out that information consolidation activities can be performed within 
institutions or systems other than information analysis centers, even by 
individuals or group of individuals. It was therefore decided that the term 
"information consolidation activities" should be used as follows: 

immjm COUSOLWATWU ACTII/ITIES -ca u^erf to d^lne, 
tht A,t6poru^UUty exe^caed by MivlduaU, dtpoAtrnznt^ 
OK oKganlzatioru <o/i euattuttotg and cjompKU^ing KoZtvant 
docmznt^ in oAdeA to pnovldt dtiinitt oaca gAoupA uxUh 
KZtiMbtt and aoncUt new bodlu o^ knouitedgt. 
lndL\)iduaJU ok gKoup6 o^ indlviduoJU pviioming inioKmation 
cvn6otidation oxJUa^IUu voould zack aon^tltwtt an IWFORAUTIOM 
COHSOLlVATlOhl OWIT (ICU). 
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It was emphasized that the most important consolidation function was evalua- 
tion, i.e. the retaining of reliable information only. The outputs of infor- 
mation consolidation activities are reliable and concise products carrying 
usually an added value. Within a group of peers and management consolidated 
information may be provided without being restructured or repackaged, but 
it is usually restructured or repackaged for entrepreneurs and other users. 
The evaluative function is what distinguishes information consolidation from 
processes such as indexing, summarizing, and abstracting. Integrating these 
concerns and definitions with those previously given for "information" we 
may now provide a more comprehensive definition of consolidated information: 

COHSOLIVATED INFORMATION l6 pubtic knouittdgz ipexUiicjOiUy 
6cZ^zd, amtyzed, zvatuatzd, and po^^ibty KO^t/uicXu/izd 
and /upocfeoged ioK thz puKpo^z oi ^tn^vlng 6om tht 
JcmzdiAtz dzcl&wn^, pubZm6, and Iniomation nzedA 
a dz^imd cLUnt^t ok hocJujJL gKoap, who othvu^z may 
not be abtz to e^^eatcveZj/ and ziiicJutntly acce64 and a&e 
tIfuM knouiLtdqt auac6ib^ In tht gKoxit amounts o^ 
docwntntA ok aji jUU onxQAMt iofm. Tfie cKitzKii ioK 
6eZzction, zvaJtuation, Ke^tKuucituAxng, and KzpaxihaginQ 
oi tka knouit^dgt oKz dwbjzd inom thz potzntial cZi^ntUz. 

In a little more concise and generalized way we may also take this view: 

COHSOLIVATED INFORMATION a tzxtU) ok meA^OfleU) 
pvJvpoitivUbf ^tKiuUuKzd ^Kom zxA^ting pubtic knouittdgz 
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to aiiuX tkt pfUvatt luuMtzdgt and d^cLUjon6 Indiyfi- 
duaJU (ofoo otktnuMt my not be ablt to t^^tctivzly and 
micitntty acctu ok tut thu pabtU knouiUdgt i^m 
tht oHA^inaJt omoantA ok in tkt oKiginat ^tKucjtuKz and 
^oAm. 

Consolidated Information is then a particular form of representation of 
information vhere all the general aspects of information (as defined above) 
are still fully valid but vfaere specific constraints are Imposed; namely: 

* it is a set of messages which has a probability/potential of 
reducing uncertainty, but with the particular constraint that 
the message (s) must be selected, evaluated, and structured on the 
basis of the needs of potential recipients; 

* it has meaning assigned to data by conventions used in their 
representation, conventions which are known by both senders and 
recipients, and which are particularly selected from the point 
of view of recipients; 

* it is a structured text %rhich has a potential for affecting the 
knowledge of recipients, where the structure of the text is con- 
structed primarily on the basis of the needs of the recipients; 

* it ha& a potential of being of value in decision making, where the 
problems and processes of decision makers are paramount in its 
selection, ev;:luation, and structure. 

Figure 2-1 presents the relation between public knowledge and users, having 
in between primary and secondary information sources and consolidated information. 
As can be seen not all primary or secondary sources may reach the users or be 
appropriate for users. The role of consolidated information is to be as 
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appropriate for users as possible. 

Communication: The Basic Recess 

A PROCESS i6 a ^zqatntt oi eueato viith 6om KUutU. Phenomena such as 
energy, natter, or information undergo aany processes; soMtlaes it is even 
difficult to distinguish between a phenomenon and an associated process. There 
are many processes assoc'ated with Information, one of them being cOHmmlcation. 

Communication is a fundamental process of civilisation. In Its original 
Latin meaning comnunication refers to sharing - particularly sharing of 
knowledge among human beings. This notion of sharing is still basic to the 
modem understanding of the concept of communlcatlon> even though the use of 
the term **coemunicatlon** proliferated into many contexts, some quite 
inappropriate to this original notion. For lnstance» tranemlssion of signals 
or documents (which sometimes is referred to as "coemunication**) , althou^ 
a prerequisite is not at all the earns as conumication of Information. 

CQMMUNICATIOM U a pHjocM by uiujch jinioAmouUon jU tonvtytd 
among tkt member oi a popuJtjivUon ttutough a tomnon Ayitim 
oi ^ymbot^. 

In a more detailed sense: 

C0AMUMICAT70M l& a pHjocu^ miitJitby JbiionmoMjon Ik tHOMicJUwl 
thAougk a given duvmeZ (oA dumneJU) ptom a ^ou^e ok 
^tMukA to a dtkti$iatLon ok KicJpioit. Tht pHjocjtu cm be 
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in botk difuUloni iiMoloind ittdback ifum tht Jucipitnti; 
it way aJUo have an oJbiUti^ ioK Atli-adjuAtMtit, It ii 
uAvaJUy coAAJUtd out In a. mmbtA. oi itagu, Tfcwe way aUo 
be tt noUt AouAce, -i.e. 4ouAce oi wmunttd inioJomtion. 

Thi. definition, thovn graphically in vt^nrm 2-2 although an ovar.iaplification, 
rapraaanta tha ^oat widaly accaptad aodal of cowmication today, avan though 
it tracaa tha origin of ita baaic font diractly to Ariatotla. Togathar with 
problaM anuacUtad balov. it daflnaa tha aaaantial ala^ta involvad in all 
kinda of coiBunication procaaaaa. 

Thara ara aany problaM ancounterad in cowmication. Warran Waavar (2-^ 
ha« pointad to threa levels of coanunication probleM: 

J.. TECHWICAL PROBLQB ; dwJUng vUtk the. accwtaay talth vulUoh iyirboU 

oi ammMcatCon oAe. tftjeunmiXittd {lavte, tht AyniboJU KtcUvtd (U AtntJ 
I, SBIWnc PROBLEMS 8 dtaJUng vilth the, pivJjLion laith wkUh tht 
tMMSmUtid itpboti ptLUtAve. the. mmiuAQ oi conveyect Inio/imxtion. 
inm the. meaning andeutood in the. ieune laay by both iendtA and KecXpientf) 
3. KELEmCE OR EF FBTZ JEWESS PROSIEMS ; deaJUng voUh e^^ectcweneAA foith 
Hrfudi the Kzceiyjed inioniMtion the n.tjUpientU conduct am a 

deuMd mn; cuchitvina a KtiuU deiiMd by eltheA the, iouAct, tht deAti- 
nation, ok both, {tku J;e dejUJutd tUtct ok puJtpoAe ochievedT m the. 

inioKmation indeed tnaniieM.edt 
The technical problem deala vith tha fair'.y atraightforvard procaaa of 
signal tranasdaaion (including for Inatanca, the way ao»ething is printed or 
layed-ottt) while the other two deal with ttuch «ore aiiiguoua notions of meaning 
and relevance respectively. However, the three levela of problems are not 



M ^ < < 
2 < u 

x: ^ o 



8 



O <0 3 O 

M O flUi 



O 



\ 



INFORMATION - - 

SET OF MESSA6ES 





SOURCE 

(sender) 



CHANNEL (S) 



I 



NOISE SOURCE 



DESTINATION 
^recipient) 
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independent; while deeling with the eeaentic probleme one hee to be concerned 
with technical problems, end %Aiile deeling with effectiveneee problCM one 
has to be concerned with the other two. All coaoiunicetion probleme are com- 
plex, but the complexity Increases greet ly as one proceeds to deal with 
technical and then with semantic and then with effectiveness problems • 

Furthemore, no coeounicetion ie cerried out in a vacuum. The 
environmental (social, cultural, political, economic, etc.) factors greetly 
affect any and all aspects and problem levels of coanamication. And often 
the consequences or impact of consmnication ia assessed not only in terms 
of recipients (or even senders), but in terms of the environmental factors. 

Different systems and types of communication processes are instituted 
to deal with specific communication problems. Information consolidation 
is one of the attempts to deal with the effectiveness problem of communication 
and thus with the other two levels of problems as well. However, the con- 
centration is from the recipients point of view. As such it is a process of 
great complexity and considerable cost. It is an art rather than a acience. 
And, it ia a high art at that. 

2.4.1 Diffusion 

There are, of course, many specific types of communication processes, 
instituted for specific purposes, audiences, times, circumstances. . . such 
aa maas communication, scientific and technical communication, interperaonal 
communication, teaching, propaganda, advertising, etc. Diffusion is a specific 
type of couunication of speciel intereat in the context of consolidated 
information. 
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OIFFUSIOM iM a coiMiiuccitcon pKOCUl by idkick a mm 
idzA OK on 4JtHO\MiUjon ^pKeatU among tht membtu o^ a 
^ocamI lyitvii {ok among a dt^zd 6ociat QKoup) . 

In diffusion the absolute neimess of an idea or innovation is not Important, 
but its relative nevness to a social group is. It doesn't matter if an idea 
was known or innovation was used for a long time (or a period of time) else* 
where » what matters is that it is new to a given social system or a social 
group of individuals. In connection with this also of Importance is to 
consider (i) the time lags in diffusion and the rate of adoption and (ii) 
the consequences which occur as a result of the adoption or rejection of an 
idea or innovation. (The concepts related to diffusion are further elaborated 
in Chapter 4 on Peers and User Studies) . 

To underscore: diffusion has to be understood as a comnunication process 
in which all components - particularly users and their situation (or social 
system) - deserve comparable and undislocated attention. For instance, the 
manner and rate with which technology is adopted cannot be studied and inter* 
preted Independently from the social and economic system where that technology 
is induced. 

One of the obvious principles of human conmunlcation is that the transfer 
of ideas occurs most frequently between a source and a receiver who are alike, 
similar, homophilous. HOMTHJLY i^m ikt GKtdi^ mzoning aJUkz OK eqtutti ^ 
Xfoe dtgKtt to uikich paJju o^ IndLviduaJU yoho XnteAocit oKt AJbniJbxK In ctKtaUn 
ottKAjyute.^ , ^uc/i tu tangaagt^ bzliti^^ valuu, education, looAjoJi 6ioitu6, ojfid 
tht tcfee, HBT€ROPHlLy jU tht nuAAoK oppoiltzz tht dtgKzt Jtjo ujfUch fxuM oi 
Miv^diuiU ifiho AMCeAocX a/tt dc^^e/tent in cc/tftUn attKibtUcs^ More effective 
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coHnmlcatlott occurs wh«n sourcft and racelvar ar« hoMphlloua. However* 
one of the aoat difficult probleaa In the connunl'^tlon of Innovations 
and new Ideas Is that the source is usually quite heterophllous to the 
receiver. On the one hand» they slaply do not talk the same language » but 
on the other hand, the very nature of diffusion demands that at least some 
degree of heterophlly be present between source and receiver. 

This heterophlly gap in diffusion Is much wider when source and receiver 
do not have a conaon culture » as Is the case upon transfer of technological 
innovation from more to less developed countries as discussed In the next chapter. 

Information consolidation la about diffusion » about bridging the hetero* 
phlly gap. It Is an attempt to enhance comunlcatlon of new Ideas and Innova** 
tlons by making the messages evaluative and more appropriate to users and 
to make this comunlcatlon more effective^ easler» faster^ and the consequences 
more as desired. 

The coimmrilcatlon model presented previously in Figure 2-2 can be 
easily utilized to describe the specific elements involved in diffusion of informa- 
tion as shown in Figure 2-3 and as described in Chapter 4 and seen in Figure 4-3 . 



Information consolidation is carried out by a given type of information 
system or by an Information consolidation unit* which in Itself is a system. 
Hence it is of importance to examine information systems in general • 



2.5 iNFORmiiON Systems: The Generic Structure 



A SVSTEU l& a ^it oi zlmMtA Jbt inteAaxition, and a MAN 
UADE SYSTEU X6 on inttQfuvUd <UAvMy oi cjomponwU thaut 
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Thus for any design^ operation, evaluation, or optlaization of a system, it 
is essential to specify both: (i) its objectives and (il) the functions 
(processes) that interact to nake certain inputs and provide certain out- 
puts in the achievenent of these purposes. A performance can be specified, 
evaluated, and optimized only in terms of the inputs to and outputs from a 
system as they are related to its objectives. Without a clear statement and 
understanding of its purposes, a system, if operating at all, operates at 
random and In a vacuum. 

Systems are instituted to carry out processes. As mentioned, there are 
a variety of types of conmunication and thus a variety of coamiunlcatlon 
systems (i.e. systems that carry out conmunication processes). 

IWFORMATIOW SVSTEHIS anz a typt oi <^mmnicxita>n 4(^<em6 
iufUdi ^etec^, 0Kg<uUzz^ itoKt^ and du^emouite pubtixi 
knouittdgt ioK tht puApo^t conrnioMjaatCon oi that kjmh 
Izdgt to iUtu. 



In other vords, the 

VWCPOSE OF INTORMATION SYSTSJIS U KtcosftAy and (^nmjuiXjCjaJUon 
ol xUtsHuit pubtU btouitedge to vAVU^ cofcm 
KEltmCt IL tht mecuaw oi tht tii£jCjUvtnti6 oi a cjontact 
betioeen a 4ouAct and a dtUinatlon in a commnAxiation pKociM. 

---- - - --- S:-'^-^ ^ ^ '^^'^ — > - - ~ ^ 
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There are many types of information systems - e.g. librariesi information 
retrieval systems, information analysis centers, question answering systems, 
airline reservation systems, market information systems, technical writing 
centers, and so forth. Each of these has to deal with semantic problems of 
Information and to varying degrees may deal with the effectiveness problem 
as well. Information consolidation may be a part of any of these systems; 
homver, some information systems have consolidation of information as one 
of their prime or even exclusive orientations. For instance, many (but not 
all) information analysis centers are dealing with Information consolidation 
exclusively or as one of their products. On the other hand, there are also 
individuals or units performing information consolidation within some 
larger system or organization which is not engaged in information processing, 
such as a technical writing center in an industry. As yet no widely accepted 
name exists to cover systems or units with such activities; the closest to 
a standardized term is the term already mentioned, i.e. "information 
consolidation unit"(ICU) proposed by UNESCO. It should be realized that every 
one of the ICU's, be it in an information atialysis center or in a non-information 
organization still has all of the information systems' properties entmerated 
here. 

Every information system, including those that deal with consolidation 
of information (i.e. ICU's) has at minimum the following objectives: 
To provide for information needs 

* of a given group of users 

* in relation to their given problems 

* %d.th information from given subject (s) 

* contained in given information sources 
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*uader given •conomlc ar 3 other constrelnts end regulreaents * 
Therefore, to specify objectives ell informetion systeas (particularly 
those dealing with information consolidation) have to study and specify the 
aspects underlined above in great detail. 

Here are the mtniaum functions or processes of every, information system: 
1. Selection and acquisition of information sources 
2« Representation or restructuring of Information 
3. Organisation , storage , and/or making of information products 
4« Retrieval (question analysis, searching) 
S. Dissemination and provision of Information services 
Depending on their purpose, various information systems (Including ICU*s) 
may stress more or less any of these functions and have additional functions , 
but an absence of concern for any of these basic functions in a given infor- 
mation system makes for an incomplete and thus ineffective information system. 
However, due to recent developments of Information netvorks, performance of 
some of the functions may be shared among systems or even completely taken 
over from other information systems, e.g. as is the case of computer searching 
of data bases represented, constructed, and organised by some other system. 



2.6 Processes in Infort^tion Consolioation 



Already Implied in the definitions given so far are these basic processes 
associated with consolidation of information: 

1. Study of potential users to derive criteria for all the other 
processes 

2. Selection of information source (s) potentially containing the most 
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U8«ful Infonatlon for given user probleiis and information needs; 
the selection can be done from a variety o£ primary and secondary 
sources 

3* Evaluation of information as to its intrinsic merit » validity » 
and rellabUity 

4« Analysis tot identify and extract the most salient features 
5* Restructurlna (if necessary) of the extracted information into 
a content that can be used most effectively and efficiently by 
users; this may Involve synthesis » condensatlon» rewriting » 
simplifying^ review^ state-of-the-art presentation^ etc* 
6* Packaging and/or repackaging of restructv ad Information in a 
form that vlll enhance the potential of its use. (Restructuring 
deals with contents or substance of Information vhile packaging 
deals with the form of its presentation.) 

7. Diffusion or dissemination of Information in ways that will 
encourage and promote its use; this may also Involves education 
of users in the use of Information and marketing of information 

8. Feedback from user8» evaluation of the efforts » and adjustments. 
These processes will be dealt with at some length in other sections of 

the Handbook . Here are some working definitions: 

SELECTION {oi InioJimation 6ouAxit6) Ju a fM)ct66 choo6ins 
tht potentuilty wMt Kzltvant inionmcution 6ouAxiu inxm a 
loJiQVL pool oi avaJJUiblz 6ou/ict6 ioK iuAthzA jpHjoceMAJfig 
by an XnioAmauUon ^y6tzm and oi K6.jtctine tkt otheA 6ouJuit^p 
on tkt ba64A oi p^oXeJtmintd caajUaaa^ pKlntipUA^ and 
potlcA£M. It 4a a dtJCA^ion (/oheXhtA the. biiomation lowiau 
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oAt Qi utility Md mut tkt iteciU oi lUtAA. Fam a dlUvujfit 
poAjit oi vUm), ^tUctian mxif aJUo be \Umtd u on etoMiia* 
tion oi Aj^^JmivUon ^ouftceA that axt Um uAtiul in ondiA 
to makt thoit that cjvt mcM lUtiut mMogtabtt. 
EVALU^nOkl li a pwctAi oi ucMXaJjujig and opfMuUlt/ig 
tht IntnJunjUc mvUtp yfoJUdity and AtJUablUXy oi tht inioK- 
motion convzyzdp compa/u6on oi jinioJmatijon on tht lamt 
topic piom a \HuUity oi ^ouAcet and poiUJblt a nota- 
tion OK KtuncAJtiouUon o£ coniticlins inioHmation. 
AHALVSJS {oi AJiioJuKOtion) i6 a p/toceA^ oi ditiJimaUna 
and j^otaJUnA tht mo^ 6atUnt inioJimoLtion cjonvtytd by 
an inioHmaJbUon lovJicz and ^tpojuitins thii inioJtmtion in 
itA coMtitutnt tttmtntA on tht ba^ii o£ pnjtdttVimjnti 
txMUmtion and othe/i cJuttJujx. 

UEftGWG {oi inioJtmtion) i^ a p^ce64 coiriUninQ tht mo^t 
6atitnt inioJunation a& anaZyztd iHom a piugnhVi oi inioHmation 

60UACt^. 

RESTRUCTUR7M6 (o^ inioAmtion) U a goMJuc namt ioK 
pKoct^6tA dtating vUth pfititnting tht anatyztd in^onrntion 
OA a nw ulholt tsihick diHtu (Jvom tht original pfizAtntationis) 
OK aAAongemtntU) . Among otheAM thtMt pKocti^ti indtudti 
CONUEHSATIOH - dviivation oi a ^hoHt lumuKy oi jinioKmtion 

a 6ouAJtt OK txtKOjcXion oi kty itattmtntA UtnttncoA, 
paKogKoph^, iigvMA, etc J 

SYHTHESIS - condensation and diAtittation o^ anaZyztd 
inioKmation pum ont ok moKt aouacu and pKuentation oi 
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InionMsatUon a rcm aAAangtrntnt oK ^tfwetuAt uiitk an 

iMUApnUaloft o\ euoCuotcue point oi vUia. 

KEVlBt - a iiflUhuli and cAjUUcoZ zxamijuuUon oi jiUm- 

Aptctivt inioAMUion on a topic acaountxd ioK in itA bHoadtA 

itumtmKk, 

STATE-OF-THE-ART - a *eutew conttntMting on tkt mU uf, 
to daJU InionmtMan on a topic, 

Simimm (mmnm) - txpntulng inioJmUlon uhlch vm 
0Ki§lnajUy In a tichnlcat IsMguagt not vmdtutood by an 
audUnct, in tkt tanguast o^ tkt audltnct. 
PACKAGING oi Iniofmatlon U a phyUcAl p ititntatlon oi 
Inio/umtiOH In a glvtn ioKm, 

HEPACKAGIHG oi InioKmxtlon u a fLtMJuu^tmtnt oi phifilMiJt 
iofimb in ukich iniofOHUlon iM pfUAtnttd ok physical pfLtitnta- 
tian in a g^ucn ^o>kjn oi itAtnuctuuixd inioKmatlor . tOAlofiAd 
to tkt ^aiAementA oi a ^ptUilo. cJUtnttlt, 
Figure 2-4 sumarl««;j th« procMt«8 and elaaents Involved. Infoniatlon 
consolidation is quite evidently a complex proposition %ilth nany aspects to 
consider and many processes and elements to be linked. As in many other 
complex situations, information consolidation will be as strong as its weakest 
link. For Information consolidation to be effective as a whole, all of the 
processes enumerated have to be strong. 
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3. FimW(W( WIMN SttlAL AM) 

3.1 OVB^VIBf 

What is development? The teni ha8» of course, a variety of Men- 
ings deprnding on context* The aeenlng of concern here is the one that 
describes the highly complex process by which a society is transforsedy 
changed^ to esdiibit traits of nore self-sufficiency and less dependence^ 
and a greater degree of (or an accelerated) social change* 

SOCIAL CHAM6E jU p^ceAA 6^ lOhltk cdtttMtlons 
ocaui in tht itfmc;bwt and iumtion oi a louaJL if§6tm. 
PEUELOPMEATT am a puJtpoA^ul 6ocamI cMangt tOMJuL a 
hind oi looJbsJi and economcc 6y^tim thaut a iooLtty 
dtCAjitd it mnt^. 

\n other words, development is change; it is a planned^ directed social 
change* It is an introduction of new ideas and configurations in a social 
system in order to produce higher levels of living and higher per. capita 
income coupled with equitable distribution, to be achieved through improved 
and more Just social organization and behavior » and more modern production 
methods* Many changes can and do occur at an individual level, e*g* a 
person adopts or rejects an innovation or new ides* However, development 
(as defined today by governments and international organizations) is a change 
that occurs at a level of society; development is modernization at a level 
of a social system as a whole* 
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Many factors are Involved in and do affect aoclal change, for better 
or worse. CoMinlcatlon is one of then. In fact, co—ttnlcat ion is essential 
for social chanRe . In this way consolidated InfonMttlon Is related to 
development. ^ 

But Is consolidation of Information a slogan In search of a substance or 
does It have substance as a solution to serious conteaporary Infomatlon 
probleu particularly In relation to developMnt? In order to ans%rer this 
question beyond sosie slnple positive or negative statement we need to analyze 
the contemporary Information problems as they affect the developing world. 
The problems are ayrlad, complex, and Interdependent. Thus even a categor- 
isation of these problesM is a problem. However, it is Important to attempt 
such a categoi Isatlon in order to provide a general framework for viewing 
of efforts dealing with information consolidation and furthermore in order 
to place information consolidation within the spectrum of other information 
activities. 

If we accept that the basic aim of any and all information activities 
is for information to be utilized, then we have to consider that the minimum 
conditions for effective transfer and use of information for socioeconomic 
development include: 

1. a propensity on the part of the decision makers and problem solvers 
to use information, which is based among other things, on recog- 
nition of the value of and uead for information. 

2. A level of infrastructure (indigenous information systems and 
services) that makes the right information first available and then 
accessible for use. 



• 34 - 



3. A type of political and social condition^ which are favorable for 
encouraging the use of infornation and developnent of an information 
infrastructure. 

In contrast to industrial countries , developing countries meet these 
conditions only partially and to highly variable degrees. Thus the problems 
are categorised here, and the framework is organized along these aspects: 

1. Recognition of the value and role of information in the process 
of socio-economic development, 

2. Availability of information, particularly the definition of the 
kinds of information needed for development. 

3. Accessibility of information, particularly the intellectual orga- 
nisation/representation of information. 

A. Utilisation of information and the requirements for Increase in 
utilisation. 

This framework Is a synthesis from a number of analyses of contemporary 
information problems in both the developed and developing world as listed 
in references for this chapter. However, no discussion was found of an 
overall framework for consolidated information. Thus this is a first attempt 
at such a framework. 

3.2 Recognition 

What resources are needed for development? The recognition of the array 
of elements or resources which are important in development keeps changing 
.and broadening; it is still an evolutionary process. About three decades ago 
when development became a primary concern of international cooperation and 
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a natloMl priority of a great many countries, the heavy enphasis was 
on economic aspects and resources. About two decades ago it was recog- 
nized that money alone, although necessary, is not quite sufficient and 
the emphasis broade^^ed to include a great concern with physical and tech- 
nical elements. About a decade ago concerns with human resources came 
into focus (without, of course, discarding the concerns with other elements). 
Development is now seen as an organic process involving a number of inter- 
acting elements. Clearly, a recognition of the importance or value of a 
given element in development is a prerequisite for the moral, political, 
and material support afforded to that element. The degree and sincerity 
of recognition is reflected in the priority for and degree of support. 

The importance of recognition of an element in development was recently 
reflected in the Nobel Prize in economics awarded in 1980 to Theodore 
Schultz. He assessed the role of agriculture, education, and human factors 
in development and argued that failure to stress these in development is 
charting a course toward deep disappointment. The clear analysis that he 
presented on the relation between these factors and development was deemed 
worth a Nobel Prize. 

The latest element that has entered this process of recognition is 
information, particularly scientific, technical, connercial, and related 
information. It is slowly being recognized that the organic process of 
development involves ~ in addition to the economic, technical, physical 
and human factors, — information as well. Unfortunately, such recognition 
of information in developing countries is not very widespread. In fact, 
the low level or even lack of recognition of the potential role and value 
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of Infonatlon, particularly among problea solvars and officials of 
hlgtier rank In developing countries, Is probably the ona factor presenting 
the greatest internal and external obstacles to the beneficial use of 
InforMtlon in development. This problem Is still critical, despite many 
efforts to alleviate It by the UN family of agencies and by other international 
and national organisations. 

Why is this so? Uhat conditions exist in developing countries that work 
against such vide recognition? Here are the v>st often listed reasons: 

* In many countries the propensity to use of knowledge is not wide- 
spread and the motivation to use information for improvement is 
low. 

* The problem scxvers tend to rely on their experience for decisions 
rather than to seek out information — thus they do not have a real 
feeling for the value of information. 

* The problem solvers are not adept at mapping raw information into 
specific problems (e.g. synthesizing, interpreting, and adapting 
information from various sources) . 

* In many developing countries, the education systems, particularly 
universities, are not supportive of information seeking behavior. 

* And then, the right Informstlon in the right amount, language, 
and form may not be available at the right time even when there 
is willingness and desire to use information; the information 
available may Itself often be inappropriate to the problev at 
hand or not be understandable, or there msy be too nuch of it — 
leading to a disregard for the value of information in general. 
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* The sCatuB and telarlM of Infoxmttlon specialists and librarians 
are low In coaparlson to other professions; thus their services ara 
treated accordingly. This creates a vlcioua circlet because of low 
status and salaries in the profaasion qualified manpower Is hard to 
attract. 

These problem are and have to be attacked in aany ways, fro« general 
and continuing education to specialised Information services. Inforution 
consolidation is one of the ways. Infomatlon consolidation can play a 
significant role in the battle for wider recognition of the value of Infor- 
■BClon for developiMnt, because it is an attanpt to provide appropriate 
inforaatlon. When a person receives Infontatlon that is appropriate to 
the task at hand and structured snd packaged to coincide with his or her 
level, language, and available ti«e, then that person does become more 
sensitive to the value of and need for Inforaatlon. In this sense, inforaa- 
tlon consolidation is also a striving to raise the consciousness and 
recognition of the Important relation between Information and development. 

3.3 Availability 

In order to be eventually utilised, information has to be first avail- 
able and second accessible. In respect to information systems, the concept 
of availability involves three distinct aspects: 

1. Definition of Informstlon desired or needed for the predetermined 
tasks la order to ensble selection froa the existing . public 
knowledge (or literature) or if nonexlstlng, to ensble its 
generation or restructuring. Definition involvaa specifying 
characteristics of Inforaatlon such as: subject, type, level, 
langoaga, ate. 
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2. S»lectlon of Inforofttlon (or literature) from all that is in 
existence; decision on which particular itens are to be included 
(or excluded) in a given inforastion system based on (i) def i- 
nition of desired or needed information and (ii) resources at 
hand. 

3. Acquisition of the selected information (or literature) ~ physical 
procurement of documents or other items recording information. 

We shall concentrate here on the fundamental problems of defining infor* 
mation» while the other two aspects will be dealt with in the following 
Chapters* 

What information is needed for development? This is a key question 
because the answer %rlll determine the content of information files and 
resultant services of information systems. It is also a most difficiat ques- 
tion to answer, thus, this is a major problem. The notion of consolidated 
information comes straight out of the attempts to reexamine the answers to 
this question within the last 4-5 years. One aspect that played an important 
role is that nuch information published in developed countries is not directly 
related to developing countries. 

The rationale for answers is affected by many factors: goals and 
aspirations of development; recognition of the value and need for informa- 
tion in relation to given developmental endeavors; utilisation of information 
(or lack thereof) in these endeavors; user needs; currency of national/ 
international thinking on these matters; and the like. Rationale keeps 
changing and evolving (as does development itself) — thus answers keep 
changing. 
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H«re arc som brcakdowna o£ infoTMtlon for developmental needs 
•8 cttrrently articulated: 

1. In teriM of Informtion types, a distinction is aade between need for: 

* Scientific and technical inforaation ; enabling learning, research, 
technical decisions, snd actions. 

* Policy and aanageMnt inf onsatlon; enabling decision on choices of 
alternate strategies snd an increase in capabilities to aanage, 
conduct business, negotiate, coapare, evaluate, etc.; this may 
involve proprietary InfAxmstion as well. 

* Operational and industrial inforsmtion ; enabling production, 
maintenance, and services; this basically involves experiential 
information. 

2. In terms of information use and transfer, a similar distinction as 
above is made between need for: 

* Know-^ihy information ; mDre scientifically oriented, generally 
readily found in the literature, and easy to transfer. 

* Know-how information ; more technically oriented not so readily 
found in the literature, and harder to transfer. 

* Show^how information ; «)re operationally oriented (training, main- 
tenance, ate.,) rarely found in the literature and hardest to 
transfer because it involves not only information transfer per se, 
but technical and general education as well. 

* Know-who information ; more personally oriented, reference to sources 
of Informtion (people, organisations, directories, tables, "invis- 
ible colleges", etc.) for asking of specific questions; hard to 
find, easy to transfer. 
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3. As to infonatlon needed at different stages of development s 
distinction is asde between need for: 

* inforastion for preindustrisl or beginning industrUlisstion 
sta^, oriented aore toward: 
(i) basic decisions on choices and strategies; 

(ii) diffusion of general knovladge on factors affecting asch 

other in developMntal efforts (e.g. sanitation and health) ; 
and 

(lii) creation and diffusion of technical and experiential know- 

Isdge (know-how and show-how) needed to sustain daralopSMntal 
efforts . 

* inforMtion for relatively advanced industrialisation stage , 
oriented nore toward: 

(i) coaplex decisions, cooperation with other developing countries, 
negotiation, etc. 
(11) extension of the technical know-how 
(ill) Increase of eaployaent and productivl^, and 
(iv) diversification, creation of new (and particularly sasll) 
Industrie's and new products and asrkets. 
Furthemore a nuch debated issue is the need for appropriate technology 
and with it (and inseperable fro« it) for appropriate information. The issue 
grew out of nany failures and problem caused by atte^>ts to transfer 
technologies which sl^>ly were not suited for situations in developing coun- 
tries, althott^ Auccessful elsswhsre. The question of ths appropriateness 
of a given technology for local dsnrelopment Is a coaplex issue. Often It 
Is narrowly defined as a sasll>«cale, Ubor Intensive, low-cost technology 
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%ihlch -lakes ■»xl«iin use of local skills and resources. The concept Is, 
however, broader than the above definition implies. It also represents 
a way of thinking about developmental problems and is not just a aet of 
specific technologies. It requires that decision makers and problem 
solvers do not think of technology only as positive and "good-ln-itself " 
but assess its values in relation to other aspects of life. It requires that 
the technological problem can be considered not solely as an economic and tech- 
nical problem, but rather be seen from a larger, more holistic perspec- 
tive taking into account the multi-leveled needs of human beings. Implicit 
in this concept is the idea of responsiblity to select, -odify, and create 
technical solutions that will improve the quality of life with minimal 
negative impact. Also implicit is the realization that appropriate tech- 
nology without appropriate information easily becomes unmanageable, unusable, 
uneconomic and thus becomes inappropriate. 

As a result of these categorisations and debates a significant shift 
is occurring in developing countries as to the perceptions on needed infor- 
mation. The emphasis is not any more on the traditional international 
co«unication in science and science-related technology (know-why infor- 
mation), but on the acquisition and diffusion of knowledge directly appro- 
priate to planning and advancing of national and local, economic .nd social 
development A major characteristic of this shift i. emphasis on infor- 
mation that falls into the categories of policy and management informa- 
tion, of operational and industrial information, of experiential and 
proprietary knowledge, of know-how, show-how, and know-who information - 
on appropriate information for short. Consolidated information is an 
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expression of this shift in thinking. It is an atteapt to derive and 
mAe available appropriate information, and it should be considered 
within such a fraaework. 

3.^1 Accessibility 

In order to be used, informtion aust be not only available some 
place or other, it »ist be directly intellectually and physically «:cess- 
ible to users as well. To mke the available infon^tlon also accessible, 
inforaation systeas: 

1. intellectually 2ro££££ such inforaation: analyze, index, classify, 
organise, re-structure, re-process, synthesize, etc. 

2. file, foraat, or package the inforaation: house, publish, stora 
in catalogs, computers, etc. 

3. dissealnate the inforaation to users: circulate, provide selective 
dissemination of inforaation (SDI) services, answer questions, etc. 

We shall concentrate here on the fundSMntal problea of intellectual process- 
ing of inforaation while treating the other two on a more operational basis 
in succeeding chapters. 

Inforaation sources are generally defined as prlaary and secondary 
sources. Prlaary sources are those where information first appetrs (Journal 
articles, reports, books, etc.). Prlaary sources are affected by a high 
rate of growth, the so called "inforaation explosion". Secondary infor- 
aation sources and services are those that have as their basic function the 
control of prlaary sources, particularly through various representations. 
Because of the inforaation explosion, there is also an "explosion" of 
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secondary Inform tlon Mrvlcet in aany subjects (e.g. current mrareness 
services, online networks, clearinghouses, referral centers). Inforvation 
technology Is ever more used for thcss services; the International net- 
works based on such technologies are reaching many developing countries — 
(witness for Instance INIS, AGRIS. MEDLINE, and others). 

Today, no Information system In the world exists as an Island by 
Itself » completely processing all Information for accuss by Its users, but 
each system depends to a variety of degrees on the available secondary 
information sources and on some network connection or other. However, the 
utlllwy of the traditional information sources — of both the primary and 
secondary literature of science and technology — is considered low for 
appropriate InforiMtlon (as to the categories defined above) for developing 
countries. The degree of utility of existing primary and secondary liter- 
ature is seen as directly corresponding to the degree of industrialisation. 
The higher the degree of Indus trlallcatlon, the higher the utility of 
traditional sources. But the problem is that, unfortunately, the needed 
appropriate information is for the most part not raadlly available, as is the 
traditional secondary literature; and few information systems tre devoted 
to appropriate Informtlon per se (in comparison to the total nuid>er of 
existing information systcM. including libraries). Thus, the problea 
solvers in the developing countries are in need of additional post-process- 
ing of primary and secondary information, to make it conform to the problem 
difficult/. Information consolidation should be viewed as an Intellectual 
post-processing of the available primary and secondary Information to make 
It accessible to users, who otherwise would not access this Information. 

Intellectual procesaing and representation of information traditionally 
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KUM attracted considerable theoretical, experimental, and practical attain- 
tlon vorld^'Me, In both developed and developing countries. This refers 
to schemes, ft.i.^«.dards, methods, procedures, and formats for Indexing, 
abstracdni^yClasslflcatlon, oodlng, cataloging, bibliographic control, and 
similar forms of Intellectual representation (which ve refer to as tradl-* 
tlonal forms of Intellectual organisation). However, consolidation of 
Information, which is also a form of Intellecutal ra-*procem^lng of infor- 
mation, has not received much er. tent ion; thus it may be considered 
as non-traditional. As mentioned, there are few systems (such as some ttio^c^ 
mation analysis cmnters) that are actually devot'd to any form of consol- 
idation of information. Therefore, these procedures are by no means as 
well kno%m, standardised, tested, practiced, or agreed upon as are these 
for the more traditional forms of Intellectual organisation mentioned above. 
Thus, this Handbook — to provide some guidance for these non- traditional 
processes. 

What is the relation between traditional and non-trridltlonal forms of 
intellectual organisation? Systems dealing with consolidation of information 
are heavily dependent on systems which process information by traditional 
means. Indexes and shs tracts are needed for selection of inputs, libraries 
for ac ^.ss to origiiv^l literature when needed, and so forth. In other words » 
consolidation of information is not in competition with traditional forms 
of intellectual organisation. To the contrary, it can only be achieved 
in cooperation with traditional forms. It is hard even co imagine any con- 
solidation effort that At some stage or another will not draw up n these 
traditional s'>urc^s and services. It is not an either/or proposition. The 



ERIC 



-45- 



proposition is; Hov to best mb% trsdicional foras of intellectual orga* 
nlsAtion for a non-traditional consolidation? 

3.5 Utilization 

The utilisation of informstion in developing countries » even infor- 
•stion vhich is readily available and accessible^ is generally low* The 
Fourth UNISIST Meeting on the Planning and Inplesentation of National Infor- 
astion Activities in Science and Technology (Keston, Virginia^ USA, May 
1980) had as its asin these "Information for Problem Solving in Socio-Eco- 
nottic Development," The meeting concluded that the distinction between 
"information rich" and "informstion poor" countries b not necessarily a 
question of degree of possession so much as a question of degree of utilisa- 
tion of the information available. The meeting also concluded that avail- 
ability and accessibility of information, disregarding local needs and 
differences, does not guarantee equitable distribution of benefits which could 
be obtained from its effective use, (3-25), 

One of the most important themes on the evolving information scene is 
the need to take account f demand conditions in contrast to the heavy 
emphasis that has been placed on supply aspects. Even if information sys- 
tems and services could give equal access to information, they would not 
have removed the differences in capacities to absorb and use information^ 
Indigenous development requires more than the creation of stocks of 
information; it requires the use of information by people. No fixed orga- 
nisational pattern or fixed solution can be pras^rlbed to meet this requirer 
ment in light of the variety of vieeds and socio-economic conditions. The 
need is to bring about a nusiber of solutions such as: 
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* More actlTe InvolveMnt of Infomtlon systeM with ua«r d«Mnd; 
studylat th« users mov aossly; evali'ating awrvlces/products in 
term of their use* 

* Tailoring the variety of infonuitlon services/products to the 
variety of user levels and dcaanda. 

* Enlarging the role of infonuition apecialists fro« inforwition 
custodians to infovMtion interaediari. s who provide guidance to 
users in forwlation of dSMads and questions, searching, relevance 
JudgeMnts. analysis, and/or applications. 

* Enlarging the spectrua of Infozvation covered to include sources 
and services relevant to little served groups (e.g. policy aakers) 
and unserved groups (e.g. se^-literates, illiterates). 

* Organizing infozMtion resources in ways that are aore appropriate 
for socio-econoBlc developaents and presintlng that in predlgestad, 
problea-orlented form. 

* Organising aechanlsM for aore effective infomation delivery to 
problea solvers, ploying informtion technologies and networks 
appropriate to their circuastances. 

Thus in this fraaework, inforaatlon consolidation has to be considered 
as Just onm in the spectrua of activities relevant to bringing about an 
increase in inforaatlon use for developaent. It is not an inforaatlon activity 
which stands alone, which could or should be planned by itself, or which 
Is a universal panacea or solution. Specific types of inforaatlon consol- 
idation can be useful only as they are tied to specific user deaands and 
other specific inforaatlon services. But, as aentioned before, the priae 
iapetus for inforaatlon consolidation is the need to increase the utlllsa- 
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tlon of infonMition« This brings us finally to consider the vmlue of 
consolidated infonstlon* 

3.6 Value Of Consolidated IrfORmTiON 

Ikm can infonation consolidation be Justified? Specifically through 
its value in given areas of problem solving and decision asking and iK>re 
generally through Its value In the vhole process of social and economic 
developoMnt* As aentloned^ covsunlcation is essential to social change^ 
and the value of consolidated Inforaation is that it can greatly affect 
social change In a positive iianner* 

But what values should be considered? The value In terns of economics 
alone, as is the present fashion? Clearly, economic values should be 
considered and the value of InforsMtion mirrored against costs* Consolidated 
informstion does have cost benefits, and these should be shovn and played 
up* 

However, the concerns in development, in technology transfer, and 
similar activities often are and should be %ilth values that cannot be 
measured in currencies and satisfied by monies alone* Value was conceived 
by Aristotle as composed of relatively equal portions of aesthetics , 
ethics » mot Hty* politics, sociality * spiritxiality ^ and economics * Value, 
total humsn value, is a composite of many factors; and vhile considering 
the value of consolidated information, these many factors (in addition to 
, economics) should be taken Into account* Many failures of developmental 
efforts, such as in maoy attempts at technology transfer can be attributed 
to failure to mstch that technology with a given social setting, its 
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Inforsation sophistication, and the total huaan values of that society. 

The process of development, as defined today throughout the world, 
involves and requires an increase in sophistication in technical, scientific, 
and related information — for understanding of specificity of concepts 
and relationships between concepts. The nore developed a society is, 
the nore specific are its concepts and the greater the understanding of 
interrelations. Tor exaaple, the nost advanced conceptualisation or 
understanding of a tractor for a farmer in an underdeveloped area might 
be its function as a tool for plowing the ground, while his counterpart 
in a more developed setting might also be an accomplished tractor mechanic 
with an understanding of all the concepts involved in the engine, trans* 
mission, drive train, electrical system, accessories, etc., as well as 
awareness of the operational interrelatedness and interaction of all these 
subsystems. The lack of understanding on the part of the first farmer 
severely, and sometimes critically, limits his ability to utilise the 
technology. What is probably vorse is that this lack of supporting tech- 
nical information not only impacts on the economic value of the machine, 
(that is, directly inhibits the use of the machine) but also impacts on 
other social values as well. The results may prove to be disruptive to 
a society; they may produce anxiety and in the end worsening the human 
condition rather than development. 

Many similar examples can be dra%m from all levels of decisiou roaklng 
and problem solving. They all point to the fact that the value of scientific, 
technical, commercial, and related information lies in its use and acceptance, 
which in turn rely on its appropriateness. And consolidated infoimation 
aims at being appropriate. The aspects which influence value of information 
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are deeply lobedded in the social and cultural structure and greatly 
exceed the economic Interpretations, as important as economic factors 
are. The value of consolidated information is certainly economic, but 
the value may be even greater because it is related to other values 
in a society. The argument for consolidated information should in part 
rest on dollars, rupies, pesos, cruzeiros, shillings, and so forth; but 
even more so it should rest on values that represent other qualities of 
human life. The value of consolidated information is that it may contribute 
to information sophistication of a population, vhlch in turn contributes to 
quality of life. For instance, consider the value of consolidated informa- 
tion that helps to improve sanitation, which In turn decreases disease, 
pain, and suffering. 

The value of consolidated information can also be argued in relation 
to Its role In decision making and problem solving. Making decisions and 
resolving problems (including those encountered in everyday work) require 
information; moreover: 

* As complexity of decisions or problems Increases, the need for 
Information Intensifies; 

* As the amount of available Information proliferates. It becomes 
harder to get and use relevant information; 

* As complexity, interdisciplinary, and technical sophistication of 
available information increases, less can be used by decision 
makers and problem solvers as presented in Its original form. 

All this points to the :eed for consolidated Information. But the value 
of consolidated Information changes with the type and amount of information. 
To illustrate: a pile of documents on a given topic on a decision maker's 
desk, or In a worker's hand, has little value for the decisions they have to 
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Mke on chat topic or problcM thmy have to .olve, even though the docu- 
wnts My have all the inforwition that is needed. Su»arles may have a 
bit aore value. Mergers fro. a number of docuMnts My have still nore 
value. Evaluated inforwition further increaaea the value while studies 
addressing the topic (reviews, state-of-the-art, Mrket studies, aUtis- 
tical suaMries and correlations, etc.) increase this value considerably. 
The highest value of inforMtion is in a set of alternative choicea sunar- 
ized fro. all the other sources Mioned and reco«Mndations for decisions 
or resolution of the problem. These relations are expressed in Figure 3-1 . 
In other words, 

* as the amount of infoxnation presented to a decision naker is 
■ore and wre consolidated, its value increases; 

* as the information is expressed mre and nore in the everyday language 
and the social/cultural framework of the user, its value increases 

for that user; 

* as the information is nore and more packaged in a way that will make 
its use easier, its value increases. 

In summary, if communication is considered essential for social change, 
then consolidated information is also essential in the framework of the 
present status and goals of development. This, by the way, is the central 
theme of the Handbook. 
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4. USERS AND USER STIBIES 

4.1 Overview: The fto For User Studies 

lfa«r8 are the beginning and the end of all infonaatlon systems. This 
is taken for granted. However, what is not taken for granted in practice 
is .hat users have to be systematically studied and that the results have 
to be Che base for design and provision of inforiMtion services. President 
Kennedy once said: "The accuMlation of knowledge is of little avail if 
it is not brought within the reach of those who can use it." Unfortunately, 
knowledge or inforMtion often is not brought within the reach of users 
because the systeu that are supposed to do that neglected to look at the 
uaers first and consequently failed to make themselves compatible with the 
users and their information needs. Alvin Toffler said in The Third Wave 
that "many people feel cut off because the very packages in which information 
arrives are unfamiliar." (4-2]). 

As a rule. Information systems and services succeed if they intuitively 
or deliberately adjust to users and their needs ... if they hit upon a need, 
be it conscious or not. well expressed or barely articulated, burning or latent 
and if they then provide competent services that will satisfy and even increase 
such need. Also as a rule, information systems and services fail when users 
and their information needs are not taken into account. Poorly designed 
systems and services may lead not only to lack of use but also to uncoopera- 
tiveness and outright hostility on the part of the intended users. Systems 
and services can be adjusted even to users «ho have no or negative feeling 
toward information. But first, the users need to be studied. 
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A major problem on an international acale la that user studies have 
been well recognlied and touted aa needed, but this has ended more in lip 
aervlce than in useful studies. There tre four reasons for this: 

1. Inborne expertise : by virtue of working with information, msny people 
in or around information services consider themselves knowledgeable and 
expert about users and their needs. Thus, "ussr studies are really m 
waste of time to confirm that which we already know." Heedless to say, 
this may not be correct. 

2. Methodology : studying users is a very difficult methodological propo- 
sition. Theories in support of given methodologies do not exist (e.g. 
even for help in selection of factors for study) and the suggested models 
for viewing users and methods for studying them are not completely 
satisfactory; consequently, every methodology has serious shortcomings. 
Thus even a resolve to study users is often defeated by (a) objective 
deficiencies of present theories, models, and methodologies concerning 
user and (b) subjective lack of existing methodological knowledge and 

o' necessary skills on the part of information system designers and 
operators . 

3. Experience : the experiences with user studies that have been conducted 
are not that good. Many of them were trivial or useless. Many of them 
have been criticixed for serious shortcomings, lacking methodological 
kno\#-how and rigorous application of relevant methods from such areas as 
behavior reaearch. Considerable dissatisfaction has been voiced about 
how studies of information uaers have been carried out in the pMt, 
because most have been merely descriptive about some variations between 
users, rather than providing inaight about how information is being 
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diffuMd and uMd» vlut deaands have b««n put to InfonAtlon systeM 
and aarvlcea^ what aatiafactlon haa raaultad to uaera^ or what was the 
iapact of uaa of Infonatlon ayateaa on the uaara' vork. Thua» user 
atttdlea loat aosa of their cradlblllty: '*Thera la no uaa atudylng 
uaera» becauae ao sany pravloua atudiaa vera ao bad." Thla attitude 
la a cop-H>ut« 

4. Tranalatlon : raaulta of uaar atudiaa cannot be automatically tranalated 
into appropriate infonatlon aervlcea* Rather conalderable extrapola- 
tlon» creativity* and trial*-error teating are neceaaary, Uaar atudiaa 
are aerely an aid in declalona about Inforsation aervlcea; they are 
not a aubatltute for declalona. Hence, expectationa ahould be ao geared. 
The real and challenging vork for dealgnera and operatora of InfotBa- 
tlon ayateM only begina vlth raaulta of uaer atudiaa. Bven the beat 
uaar atudy la no guarantee that a aucceaaful inforwitlon aervlce will 
follov: "What good la a uaer atudy if it doean't tell me atralght 
avay hov to dealgn and operate an information aenrice?*' Thla repreaented 
a fundaaental miaunderatanding about what any atudy can do. 

In other norda, a uaer atudy la a difficult and poaaibly a dubloua 
propoaltlon. Hovever» there la a nuch» much higher probability (if not 
a certainty) that declalona and aervlcea baaed on good uaer atudies will 
be better than thoae baaed on intuition, hearaay, or conaittee delibera- 
tions. Thua» the need for uaer atudiaa. Know thy uaer la the first 
coamandment of information services. 

4.2 Planning A Stidy 

How does one go about doing a uaer atudy? Fir at » there ahould be a 
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plan. It is Ivportant to plan a atudy carefully from the beginning to 
the very end and to lay out a detailed plan of each step ahead of any 
surveying, observing, and data collection. Plunging ahead without con- 
siderable planning is a sure prescription for a disaster, i.e. a useless 
or even misleading study. 

The plan should consist of at least these steps: 

In QVMuoJL ojid liOMine about alt oApectA oi 
a6eA 6tudiu. 

3. Pet&tmtno^ the. vaJujxblu to be studied ani 
tht moizL to be iottomd. 

4. SetecXoig tfce Aompge oi tht population to be 
^tudlzd. 

5. VttwnininQ tht mtthod £oK cjottuxlon oi data, 
oi ob^Vismtion. 

6. VttiAmini9^ jtfie metfcod o£ analtf^jU oi data oK 
ob^zjivatijovih . 

7. VzliomJuUnQ tkt loayi oi pM^tntation ani tuUllzation 
oi KtAutti^ tncludlng di66mauvUon. 

The steps in the plan, except for the last one, are considered in the follow- 
ing sections of this chapter. The last step, being so important, is considered 
with examples in the next chapter. 
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4.3 Surveying The Previous Studies 



The ais takes in user studies start with Inadequate knowledge of 
previous works about users and about the critiques of such works. Ti.e 
gathering and digesting of such knowledge nay well start from the reviews 
of user studies that appeared In alaost evei^y voluae of the /jinual Review 
of Information Science and Technology , starting with voIum 1 In 1966« 
Periodic reviews of user studies also appeared In well known International 
Journals such as the Journal of Documentation. ASLIB Proceedings, and others. 
(See list of SOBS nore prominent reviews in the references.) Every 
major abstracting and Indexing source In Information science and librarian* 
ship has a section on user studies: these sources Include: Library and 
Information Science Abstracts (LISA) , Library Literature . Information 
Science Abstracts (ISA) ^ ReferatlvnyJ Zhumal: Informatlka (English and 
Russian editions) , etc. 



^M Statement Of ObJEaivEs 



A study without clearly stated and adhered to objectives Is like a 
fishing expedition In unchartered waters. Everything else that follows 
In a study - selection of variables to be studied, determination of methods, 
etc. 9 Is based on the objectives. Clear and specific statement of objectives 
Is then a prerequisite (but not a guarantee) for successful selection and 
execution of all other aspects of the study, as enumerated under "Planning". 

OBJECTIVES eJit vaJtat ^tatiJi!itnt6 (ofuc/t vcpUcUXty ducJUbt tht KZMon6 
ioK a ^tuxty, the, pnohtmU) to be oddMMtd^ expected adiceuemeittd^ ajnd 
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taiUXalioM xmpo^ed upon tkt Itudy. Objectives »ay aleo be described in 
tens of their properties. 

* Objectives follow f roa a problem , thus they require an analysis 
of the problea beforehand. 

* They represent certain values , and as such they are based on 
given social, ethical, legal, and other sets of values. 

* It follows that they aay be subjective , not only in terms of 

the values used, but also, and probably even nore so in the inter- 
pretation of these values. Thus> the objectives as sUted may 
portray idealisations and not the "real" aims. 

* Objectives aay appear in hierarchies ; there aay be more than one 
objective to a study and consequently soae objectives may take 
precedence over the others. Also the objectives aay proceed froa 
general to specific in a hierarchial way. 

* Given objectives aay be achieved in a nuaber of different ways, i.e. 
there aay be a nuaber of solutions to the stated problea. 

* Objectives are stated to achieve soae expected results, however, 
quite often unexpected results aay follow, thus given objectives 
cannot be tied to expected achievements only. 

Objectives aay be stated in a nuaber of different ways: as enuaerated 
atateaents, as questions, as hypotheses, as a narrative, etc. The following 
steps are involved in stating a set of objectives: 

• }. knaJbft^JU oi iht pnoblm to be oddAts^^d and 
STATING extraction oi ihz oAptzt that can bz and ihouJU 

OBJECnUES: be Itulizd. 
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faeued. 

3. VttiAmuiatioH oi dU4Atd achitvtmtrvU . 

4. VttvmineuUoh oi tht tmiJU oi tkt ^tudy and any 
othiA conAtMMMU and KzqaULtmtntA. 

5. Vtduction oi a unlji/ina 6tatimiM ^ummAizing aJU 
, oi dxut iOiUL OMptCti. 

6. HanklnQ oi r oJictiyfU ojs to pujoHJUtu^ li a mimbet 
oi tkm oKt imfotvtd ok tht dUtAminatlon oi hieA- 
oAchiat oAAOAQimtnt - ii tkpi oKt to pfioctid ifum 
gzMAot to ^ptxUiic 

7. Tutins oi tht ^tatijutnt oi objtctivtL oA to iti 
togicat loandntu, clojUXy, KwZiAr.p zcntnAdiction^p 
KeMonabtvitu, ttc., and Ktdolng it li mczjuoaj/^ 

5 Nqoels Am) Variables: Infortvvtion Transfer 

A MCDtl ih a H^pfizAtntaJUon oK analogy oi a ^eaZ on, ab^tnact objexit 
OK pxQctu ^hmjtg lt6 tutntiaZ ttrntnti, paJUvtM^ and/oK KzloiXlom^ . 
A codel is used to study, manipulate^ reproduce^ or demonstrate the selected 
elements of the object or process vhlle ignoring the others. A nodel is a 
simplification of a complex whole, an extraction of the essentials. This 
very simplification allows for a study which otherwise ^y be impractical, 
impossible, or confusing. What essentials will be extracted fo?: a model, 
depend, of course, on that which is desired to be studied or observed. For 
instance, if it is iesired to study human nutrition in a population a different 
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■odel will be selected than if it is desired to study information diffu- 
sion in s population, even though both aodels will be based on huMn 
processes. 

A aodel useful for user studies related to information system and 
service* should show the essential elements (factors, variables) which are 
involved in and produce effects on human information processing. Moreover 
a model useful for a system dealing with information consolidation should be 
quite specific, showing the essential elements Involved in diffusion or 
transfer of information. Unfortunately, such models are not readily avail- 
able; thus, either adaptations have to be made or entirely new models invented. 
We will suggest here a model derived and extended from research on diffusion 
of innovations and transfer of technology .Many of the suggestions are derived 
from th« work by Rogers (4-13) and Rogers and Shoemaker (4-12), as well as 
otherr listed in the references. We believe that particularly moa..s developed 
by Rogers are useful for formulating the variables or factors involved in 
and effecting consolidation of information, because they have many analogies. 
Furthermore, dif^'usion of innovation and technology transfer is very dependent 
on consolidated information. 

As mentioned, DIFFUSION OR TRANSFER OF INFORMAHON U a jpKocUi by 
ahlch an iMovcuUon ok new Uta AjpumU among ihe. mmboju oi a aocaaL iyUm 

iJtJUa. typ^ oi cjomurJujxJUon pfiocwA. i'r.. dls^iu^ADn pwcw* lA tht 
ipnxad oi OL nm id&i inm iJU houAct oi >tnucntcon, awfl^n, ok QzwiAo^n 
to vJUUmUt uAm OK adoptjuu, l.t, to the. dutCmtionA ok Ki/iAjpliuaA. 

There are five essential elements in any analysis of the diffusion of 
an Idea: (1) the innovation or idea (il) which is communicated through certain 
channels (Hi) from one individual to another (iv) in a social system (v) over 



O time. This suggests the variables or factors that need to be examined in 
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« user study: 



I^AXIABLES 
IN 

USER 

snmES: 



may di^itA ovcA timt, and <u a KuuJLt cMngu in 
inioJimation nttdi my be txptcted, 

\wuabt9A in tht >iececvm oi inioAmation Unt 
tii€£X U) pvictption oi tht AiXuation and Mid 
ioA inioJutation and {li) tht typu oi actions 
\fl6-a~\fl6 iniofumtlon, 
3. Envifiaimtntal ok Soclaut duviacttJUitijcAs ^,e. tht 
iactou OK \wUAhlu In ikt Aocial Ay6ttm, {tht 
noAm, situation, KtitKtnct gKoupi, ttc,) that havt 
an impofLtant tUtct on U) Individuat bthavloK and 
('U) comnunication in g^tfuit, 

ChaAActeM UixiA oj an innoyfation ok idta btAJta dlUtutd i 
i.fc, tht ptActLvti attfuhatu oi §<cven -trfeo* wfUc/i 
v)iU tiitx^t tktiK adoption^ acccp-tence, and vtjiy 
undtJutanding, 
5* Con^mnication choKa ct eKlitic^i i.t. tht tZtmtMU 
KtZattd to tut and diHujiijon oi inioKnatLon, poKtU- 
utoKty incZuding: U) iniomation aoukcu, {U) 
inioJuntian 6tftuctuKU, (-cU) inionnation iofunA, 
Uv) comnunication dumnO^, and |v) iniotmation 
ly^ttM, Thtit OKt coHAtJtatzd with othtA \HVuabttA, 
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Which specific varlmbles will be • tressed In a given study depends, 
of course, on the objectives of the study* The following psges (Sections 
4.5.1 to 4.5.5) provide a aore detailed description of these variables, 
or In other words, a nodel from %ihlch one can proceed In selection of 
specific aspects to be studied. 



The process of diffusion or transfer of Informstlon can be viewed 
as proceeding over tine through a number of stages or phases which result 
In decisions, thus It Is a type of a decision making process. Each stage 
has differing characteristics and may require support of different forms. 
Including different types of consolidated Information, and different commun- 
ication channels. This underlines the Importance of considering and study- 
ing the diffusion process In stages (i.e. over time) In relation to consol- 
idation of Information. Although discreet stages are enumerated below. It 
should be recognized that the process Is a continuum with one stage flowing 
sometimes Imperceptibly, Into the next. The process of diffusion of Infor- 
mation and associated decision making Involves the following five stages (4-12) 



^.Sd Stages In Diffusion Process 



1. 



vmmou 



3. 



2. 



AttUudt ¥o/imation: d^vUopmejfit oi ittUngi^, 



STAGES: 



mtntal zvaJimtLon. 



4. 



T)uid.lV^jcA/Jjon x fM>bation, dzteAminxtlon oi 
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5. 



iuAthVL acJtajn, 

AdootA/in/CaHliJaKLtLon : imptmtntation, KtUioKCZ- 



- 62 - 



!• Awareness: An individual (or group) is first exposed to an 
idea or innovation^he or she gains some understanding of how 
it functions 9 but lacks complete information about it* The 
awareness may happen either by active seeking of information 
or by a passive » incidental occurrence. There are two 
possible decision paths at this stage: to drop all further con- 
sideration or to develop further interest and knowledge about 
the idea or innovation. 

2. Interest /Knowledge : The individual (or group) becomes Interested 
in the new idea and actively seeks additional information so an 
attitude toward it can be formed. This can also be termed as an 
information or knowledge phase, because the fxtnction of this stage 
is mainly to increase the individual's information about the idea 
or innovation. The behavior is now definitely purposive. Deci* 
sion makers personality » background » and values, as well as the 
norms of his social system may affect where he seeks information, 
what form of information is he willing to accept and capable of 
digesting, as well as how he interprets the information received. 

3. Attitude Formation: The individual (or group) forms a favorable 
or unfavorable attitude toward the innovation and assesses it in 
terms of his own presimt or anticipated future situation. There 
is a psychological involvement with the innovation. He is unsure 
of the innovation and feels a need of reinforcement of his atti-* 
tudes e.g. through opinions, advice, and information from peers. 
Perceived characteristics of innovation play a great role such as: 
relative advantage, compatibility, complexity, being testable or 

^ observable, etc. 
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4. Trlal/Declslon ; The Individual or group engages In activities 
which lead to a decision. Very rarely Is an Innovation adopted 
without trying It first on a probationary basis. Information 
Is sought about methods for testing and trying the Innovation 
and about ways for Interpretation of results. The results of 
the trial are very Important In the eventual decision on adoption 
or rejection, thus they have to be carefully handled In order 
not to be misinterpreted. 

A decision Is made among these alternatives: 
(1) to adopt the Innovation 
(11) to reject the Innovation 
(111) to seek significant alteration or new ideas (i.e. return to 
the second stage) 

(Iv) not to decide at all (i.e. possibly to opt for later adoption 
or rejection). 

5. Adoption/ Confirmation ; The individual or group decides to continue 
the full use of innovation. Information is sought which (1) con- 
firms the decision (11) aids in full Implementation, and (ill) 
exposes likely consequences. However, the decision may also be 
reversed if an individual is exposed to conflicting information 
about the innovation and its consequences. Information used is 

of two types: external and oocperiential. External information 
provides additional outside information about the innovation and 
Its consequences. Experiential information is data accuomiulated 
from own experiences or from other adoptors. Experiential infor- 
mation is more credible to the adoptor, because it results from 
O actual experiences in connection with Implementation of an 
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innovation or idea* It can be convincing enough to cause a 
raversal of the decision* 

Since diffusion is a time dependent process a further and iiqwrtant 
aspect to consider is the rate of adoption * The rate nay differ from time 
to time 9 stage to stage, froB one social group to another, froa one indi- 
vidual to another and so forth* Therefore, it is Inportant to study the 
rate of adoption and to isolate factors which aay help or impede the accel- 
eration of the rate for given innovations or ideas* Appropriate information 
sources are one of the factors that can significantly contribute to accel- 
eration of the adoption rate* 

In conclusion, the reason to model and then study the various stages of 
the process of diffusion or transfer of information is that the user needs can 
be expected to vary with stages and consequently an Information service has 
to experiment with various types of Information sources that are most appro- 
priate at each stage* However, even though the concept of stages was con- 
firmed as valid and existing in many research projects and observations, it 
is not fully confirmed how many stages there are and if they are as enumerated 
here. Thus, depending on the situation a different number or description of 
stages may be used* 

^.5.2 IroiviDUAL Characteristics 

Most of the user studies have concentrated on trying (1) to identify 
groups of people that have some individual characteristics in common and 
then (11) to correlate them with some of their communication characteristics 
to find significant, general patterns* Some studies also included more 



complex correlation* involving environaental and other variables described 
in the next section. Data for classification of individuals in user 
studies was collected in one or another of these classes: 



IMPII/IPUAL 
VARIABLES: 



SocA/U AXtUuA daXa i itncomz and othet ecoNonUc 
oApectA; AtoLtiu in a. gfuoup; iMLCueA; cjuttuAol tfuut^} 
opinion teadtMhip and gote-feeeping position; coi- 
mopotiMinlim [ohliniaXion outiidz oK In&idz social 
gjvoup); ttc, 

VAUcMoloQicat data : bdna\>lonjaJL tfvaUti and pattxMA; 
ptuonatuty; inttUigmcz; mvfital ability and concep- 
tual ikilUj dtUiijon maiUnQ patWin&; ie.cjuJUty- 
anxltty, ttc. 

Educatioml data: tzveZ and Aubjeet o< ejducAtion; 
knouAtdge. ok hkitU In gXven -top^iA; tongtuige avd 
teAminology pfioiiciincy In gXven AubjectA; LUeAAcy; 
nimeAacy; eXc. 

GeneAol woAi- data: place., typz and Aofaiect o< iMnk; 
position; Kuponuhititlzt and authoKititi>; laofik timt6, 



There are a great number of ways by which a group of individuals nay 
be classified according to these individual characteristics. Some of thes( 
are more meaningful for correlation with the conmMnication characteristics 
than others. One interesting way is to classify decision makers according 
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to their propensity to accept Innovation or new ideas. These five cat* 
egories vere deduced from data of a number of research studies. 



CATEGORIES /. Unovcutou {^iut IniividuaU to adopt) 

Of 2. E(uUy adoptvu [cJtoAt to ioUouf] 

KCISIOH 3. EoAty mjofuXy {jabt btioKt tht aue/tage membe/t) 

MAKERS: 4. Latt mjoKJUUf [aitvi tkt average membeA.) 

5. LoQ^aJuU [lou^t to adopt) 



Figure 4*1 shows the often found noraal distribution of these cate- 
gories. Innovators are venturesome and connunicate a lot on a cosmopolitan 
level (outside of isnediate social group). Early adopters have the greatest 
degree of opinion leadership. Early majority are deliberate; they are also 
very important because they have a high degree of participation with their 
peers in all directions. Late majority are skeptical » they adopt nev ideas 
out of economic necessity or under social pressure. Laggards are bound to 
tradition^ they are the most locally oriented of all adopter categories and 
many are near- to-isolated. Early adopters are younger, have a higher social 
status » more favorable financial position, more specialized operations, and 
a higher mental ability, in compaxisen to later adoptors. Also, they have a 
more effective communication behavior. This is an example of partitioning a 
population which may have great implication for designing and direction of 
efforts in information consolidation, because a service may be designed that 
will concentrate on a group which has the greatest effect on the total 
population. 
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^,S3 ENVlROftCKTAL Or SOCIAL CHARACTERISTICS 



These factors characterize the society and cnvlroiiMnt of the group 
as a whole rather than the Individual. Here are soae of the classes of 
factors for which data was collacted la user studies: 



EmummAL 

SOCIAL 
(VARIABLES: 



* linit duvuictiJUAtLci ! data on ptxcu oi wMfe ok 
hcdUtat iia/m, agancy, indtutny, idtoot); oAgani- 
zatijonal pattviM^euiihoKity^KupoHAibiJUjty chauimtJU! 
pnoducti, itfwicu; fieqtuJimoitA; iJtc, 

* SocJat and cuttufuU. nofmAs cuttuJuU tnaUU; iotiaJL 
vaJbiu; pfujoJiltiM; tMLditionat-mdeAn dLmM^jonj 
euUitudeA touxutd innowuUon; OLoli-oxltjJuU. JunJtvi- 
ojcXJioM and pivobtaiA; etc. 

• PotUicat <upect6 t poUMxal bcue and AubdiwUtort; 
dtytiloimtntaJi ptanA, euttUudu, pvLoKitlu; L<t%oX 
oApectA; dtUfutd dixzjCJtloM, etc. 

• Economic oApectA : conitnaintA; 'UtcentcveA; inaonu; 
pKodwctiv-Uy; pn.oje,ctLon&; micfio and mcAoeconomlci 

dteoA InteAtit; ttc. 

• Popu^Atton daXa : denogfULjplujc, zjducaXional, occupa- 
tional, and otkeA cJmAocteAAAtic^ the population; 
population tfundA, 

* InteAjfuUional oApectt ? compoAative. data about any 

thz above, piom othzn. countKiu and KtgioM ok 
global intzAjocZionA . 
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Culture and societal oorM play a great role in diffusion of ideas 
and inf oration transfer. They mty be a help or a hindrance. They will 
provide for the i»st frequently occurring pattern of overt behavior for 
the meters of a particular social system. In the traditional coaaunica- 
tlon in science and technology (aaong scientists and technologists) these 
nonas play a lesser role, because science in particular has developed its 
own noHM which transcend national boundaries and even cultures and political 
sysCens (as described in Section 7.2). However, these nonw play a such 
greater role in relation to consolidated information because it is aimed at 
a particular population or societal group of a given society. Thus, consol- 
idated information has to be much more adjusted to social and cultural norms 
than traditional scientific and technical information. 

i\,SM Characteristics Of An Idea Or Innovation 

Some (but not many) user studies also examined the characteristics of 
a specific idea or innovation which in themselves affect the decision to 
adopt, the rate of adoption, and the communication process as a whole. User 
behavior and perceptions may and do differ from one innovation or idea to 
another. These characteristics have been examined in relation to: 

• RtlcuUve. cdvanXage. '' peActLvtd euivantage, the. idea 
OK innovcUlon /lelntive. to cuKfUMt puuJACiA in. te/uw 
jPE^ (jR oi'. zaonomic^p iO(uaJL itatiu, hzaWi and u)eZl bting, 

immiON AuKVAMol, etc. 

VARIABLES: * ConyeLtmUXy : how eM^Jty can the, idtA oK innovation 
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be lutt^KeUtd eund accepted •en tejm o^: deviance 
itom iotial noKmt, and iKom indUvidual bduivioK 
noHKA; cj06t oi imptemtfUatLon; Uc, 

• Com)ttxUy s diQUtt o< cffmpUxUy; .LmpoJutanct 
duAAAjDM in tvtm oi KtAowtcu and tuHtf tmiittJi 
oi dtUUoM to be node: AtJuju oi KtladUd 6uboAd- 
inatt dtoiUoM, etc. 

• TfuAiMJiUui pouJihiUtitA} dMation; coAts etc. 

* OUtA\)ahlUtyt eoAe oi oUtAitimg tht bene^^^Ci 
and AMtpaU; tbnt invotvzd; eto. 

* CoBwcOwent t dc0>iee and extent oi ommlbHMt ntcMOJiy 
to adapt, (comnitxient In kuouacu, timt, Uiki, 4ub- 
A4JtuatioM, etc.) 

The laportance of studying these elenents Is underscored by a nuaber of 
failures In transfer of technology. These failures occurred not because of 
the given technology per se, but because It has not net the acceptance levels 
related to the above characteristics In a given social group. 

M.5.5 CbwuNicATiON Characteristics 

D<ita reflective of the patterns of diffusion or preferences In use 
of Information In a population (or among a group of Individuals sharing some 
connon characteristics) has been collected In all the user studies. Host 
often data has been collected In the following classes: 



COMmiCAUON 



In^o<isata>n AouActb t wheAt it appeoA^ 
InjofimUion AtKuctuAta how it ii hJtpnuwted 
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• UipMUjDH iom^ him It pacfeofltti. 
oi tkiAt. 

Th« factors studied in ssch of .hsss include: 

1. Ipfonnetion sources : frequency of use of source in given subject 
(such as dispersion of articles in a subject anong Journals); 
authorship pisttern for a given subject} use of formal (or Impersonal) 
sources by title, such as name of Journals, reports, books, 
brochures, nevsletters, pamphlets, advertisement, etc.; use of 
personal or informal sources by name, such as interpersonal 
contacts vithin and outside peer group, contacts with agents caus- 
ing change (extension workers, opinion leaders, etc.); provision 
of sources; evaluation and rate of satisfaction; preferences; 
frustration in accessibility and availability; awareness of avail- 
sble sources; origin of sources; physical distances from sources; 
ti^lags in obtaining sources; estimated benefits; percevled 

needs, etc. 

2. Infor^tion structures : preferences in and abilities to deduce 
«rom different information structures representing contents of 
Information (titles, suamaries, statistical condensates, reviews, 
texts as given, etc.); preferences for levels of presentation, 
logic of presentation, volume of provided informstlon; level of 
information overload; tolerances and preferences in characteristics 
of InforMtlon rsceived (e.g. extent, range, accuracy, cost. 
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tlMllnesB, etc.). 

3. Infona tlon fonw or i»ck«f ; use and preferences for various 
■edla (nodes) in which Infonutioa Is presented or packaged 
(print, hardcopy, offset, newsprint, adcrofllm, microfiche, soft 
iwage dlsr lays, audlovisuals, etc.); use and preferences for 
foraats in iihlc»» Information Is presented or packaged. Graphic 
design and layout; Illustrations; deoonstrationss et«4 ^ ' 

4. CoMMnication channels ; use and preferences for fay which 
Informaclon is transmitted, circulated, diffused; pt^^t'TS 
Izqiersonal channels; mass coanunication Infrastrucfetfil^^ imd: tech- 
nology (telephone^ postal services^ radio, TV, etc*)} cospatar 
Interactions (batch, online); software; use of coMsnds for search- 
ing; public and continuing education; training progress; etc. 

Se Intoraation syfcteM: use and preferences in systew providing infor- 
wation sources in given structures and for^; accfsssibility; dis- 
tances; desired charactsristicd; evaluation and ranking of various 
services; satisf^^.tlor and frustration in use; evaluation of policies; 
economics, charges, fees; marketing; user education; 'invisible 
college* , 

Connunicaticn characteristics are, of course, what user studies are all 
about . Hovwer, the practical p.st.fulness of a user ctudy is not decermined 
by how many connunication characteristics have been studic , but by the 
correlation of very specific connunication char act eristics with specific 
other characteristics and by finding tho-^e combinations of elements which 
show significant patterns of use or diffusion or even better, those variables 
which affect significant changes. Correlations should be sought which show 
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coHunlcation patterns and informtlon uaa at different stages of the 
diffusion process for given groups of individuals; this is of greatest 
potential interest for decisions on a given type of consolidated infor- 
nation. 

Figure 4-2 8unr«ar^^e8 all of the variables described in this model 
of diffusion or transfer of information. It shows the array of elements 
ot interest to user studies. As mentioned, which specific elements are 
to be selected for observation within a given study will depend on the 
objectives of the study. 

4,6 Methods For User Studies 

After it has been decided wtiy to study users (objectives) and what 
to study (variables) comes logically the decision on how to do the ^tudy 
(methods). Thus, the selection of methods depends on previous decisions, 
on objectives of the study and on variables to be studied. Three aspects 
are involved in selection of methods: 

1. Selection of a sample of user population. 

2. Determination of procedures for collection of data from or about 
the sample. 

3. Determination of procedure" for analysis of collected data to 
derive or summarize results. 

Each one cf the?^ has to be determined in great detail beiore one 
plunges into desigi^ing questionnaires or the collection of data. One of 
the most often commlted mistakes (and a sure prescription for disaster) 
in user studies is to collect data without any idea of hov/ they will be 
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analysed, e.g. ''Here we have a number of filled out questionnaires 
(surveys. Interviews). Now, what should we do with then?" At that 
point a statistician may be contacted but It Is much too late. 

It Is advisable to consult a statistician to help In the selection 
of methods. However, a user study should not be completely turned over 
to a statistician without experience In communication and/or users to be 
studied, because meaningless statistics will follow. 



4.6.1 Sampling 

Sampling is a branch of statistics that has many volumes written about 
its methods. The reason for sampling in studies is that in most cases 
it is impractical or even impossible to reach all of the members of a pop- 
ulation. Usually, in practice^ only a portion can be practically reached* Row-' 
ever that portion should be representative (in respect to aspects studied) of 
the population as a whole, so that the raaults have a high statistical prob- 
ability of being valid for the whole population. A bad sample equals blaaed, 
non-valld» and misleading results. In this lies the Importance of Judiciously 
selecting a representative sample* Of course, when the study concerns and 
isolated segment representi^^g the whole population, such as a defined number 
of technicians in a factory, sampling is not relirvant. But ^st user studies 
are not that limited in their population scope. 

There is a number of sampling methods available^ among the most common 
being: 



MCTHOPS OF I. Conv^nlejftct i^mpting i pXcfexng Xhz ilut 25, 50, 

SAUPLlUGi eXc. a&c/u that come alnn$ tu 6ubj^jtt itudy. 
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£Jiom a popalxtijon at Hjondom. 

3. St/uvtijitd 6mpLuftQt ^ubdcu^ng thz popuJtxuUon 
Ajvto 6ubgnjouf>6 and thzn pickutg iU£M ioK ^tudy at 

4. V toftuzntativt 6amjptbtg: d^tQAmauJlg btioJtduind ajuU- 
vidujodU, paiu oi indtwjduaUp ok 6malt gK0Uip6 uiith 
6omt choAactzHAAtiu in conmon at ^ubjej^ oi itudy. 

Each of these sanpling methods has its advantages and disadvantages. 
None is universally "the best". Some are more appropriate for certain 
types of studies than others. 

Another difficult proposition in sampling is determination of the size 
of the sample to be studied. Obviously, a smaller sample is more prone to 
produce biased results than a larger one. However, enlarging a sample after 
a certain size may not be very beneficial in obtaining results which are 
significantly more error free. Thus a *happy* balance needs to be achieved , 
one that will on the one hand bring in results within some acceptable prob- 
ability of error and on the other still be manageable enough to handle, 
within the limits of resources ind time available for the study. Statistical 
formulas exist that show the degree of error which may result from a given 
size sample in relatior to a given population. Let us describe now the 
four sampling methods in greater detail. 

1. Convenience sampling : A certain numb'^^ ^aers that come along 
(e.g. use a library or request information or walk on the street 
or participate in a class) are selected for study. This can also 
involve time (e.g. users using an information source or library 
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during 10 days). Tl\e advantages of this isethod lies in the fact 
that it ie the easiettt ^nd most convenient method of sampling and 
sometimes the only mathod po.ssible under constraints of some 
studies • The disadvantages are obvious: the group targeted for 
stiidy may not be representative of a population as a whole; the 
sample may be biased. 

Random sampling ; the group targeted for study is selected at 
random from the entire population. This, of course, requires 
that first the targeted population (so called sampling frame) 
should be carefully defined and listed; if this cannot be done 
a random sample cannot be achieved. In that case, one has to 
\ise convenience sampling. A number of random selection methods 
are available: choosing every nth (e.g. 10th, 53rd) member of a 
population from a list; pulling names from a box or hat (which 
was well shaken before); using a table of random numbers to select 
members, etc. The advantage of random sampling is that it ensures 
that every member of a population has an equal likelihood of being 
studied. The disadvantage is that some important subgroups may be 
left more or less out of the study. For some types of studies 
(such as in most diffusion studies where connections are sought) 
random sample is not appropriate because it does not produce a sample 
of pair^ or groups of individuals that are competed in coumunication. 
Stratified sampling : this is a variation of the random sampling 
to ensure that ail of the subgroups of interest are represented 
regardless of their proportion in the total population, (e.g. 
in a factory: workers, technicians, foremen, engineers, managers; 
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in a village: different occupatlonSy different age groups) • 
The population Is subdivided Into desired strata beforehand 
and a sample Is selected at randon from each stratum. The defi- 
nition of strata becomes paramount for validity of results, 
thus studies on how to stratify a given population may have to 
be done beforehand. Some of the deficiencies existing in 
random sampling are eliminated. But it still remains that for some 
studies (such as those mentioned above) this method may not be 
appropriate. 

4. Representative sampling : The method consists of choosing for study 
a group (or groups) that have some exhibited common characteristics 
and generalizing to the population which exhibits the same charac-* 
terlstlcs. For instance, choosing pairs of individuals communicating 
in a diffusion process who adopted and did not adopt an innovation, 
persons in a citation chain, command chain, etc. In a way, this 
is a stratified study but without random selection within a strata. 
The advantages are obvious: this study can be well targeted to 
specific conmunicatlon practices and study objectives. The dis-- 
advantages are in the limited power for generalization and in a 
higher degree of possible bias in generalizations. 
A big problem in all of user studies is the rate of responses or cooper- 
ation of the people selected for the sample. Lack of response in a certain 
stratum of a stratified sample can easily bias the results. For Instance, 
if one of the strata Includes a high proportion of people with a low literacy 
rate, and a written questionnaire is administered, it is highly likely that 
very few meabers in the strata will answer. Thus, the method of sampling 
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and aethod of data collection have to be closely linked together to 
ensure an equal and possibly high level of response In all strata and 
thus avoid prejudiced results. 



4.6.2 (xxiKTioN O Data 

There are also a nuober of methods available for collection of data 
and a great nuober of textbooks describe those. The most often used are: 



METHODS 

FOR 

CATA 

COLLECTION: 
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U SuAveying : quO^tioifiinQ a6e/u and obtaMUng 

OMWM dUAtMy u6e/t6 about thtUi bthavicK, 
attjUbutu, \HiJbit6, condition and/ ok p^e<CAe«ce>6. 
Tku by ioK tht mo^ oitzn tuzd method in u^tn. 
6tud>iej^, but aJUo ^Che fno6t obt/uulve. and thti^ 
pot^nZiatty iht ynoit b^ea ok JUmit^d oi m^od^. 

2. Ob^zAvatiom malUng diAttt obseAvation^ on tht 
cofmunlcAtion bduivioA o< u6tu in givM, ^ituatiori^, 
pnxicXixiQM, turn peMjodi, ttc. 

3. Recotcto AnaJtg^i^ : obtaining u)Aitt^n KtconAJt^ ok 
otheA oAtiiactA oi pAZ^vioiu (Lommntcatijonl (^uch a& 
papzA6, coKKUpondenct, 6tati6tic^) and dzAiving 
ob6tAvatij)n6 about oACA^ tht kzcjohxU. 

4. ExptAAjntntation : intAoducing an tlmtnt oi commn- 
iaxtion to a axA^ulty dtiimd g^up oi (ueu and 
ob^zAving tht Kt&utt6 ok con^tqutncts; po66ibly atho 
cof^qoatuig tht gKoup uttCfi anothtA tjohtKt tht tttmtnt uku 
not intAodactjd. 
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!• Surveying ; may be foraal or Infornal but both rest on a ques- 
tlomialre. The construction of the questionnaire has to be done 
very carefully so that th«s questions (1) Indeed reflect the 
variables to be studied and nothing else I.e. the questions 
should be to the p^lnt and no more; (11) avoid different Inter* 
pretatlons and misinterpretations i.e. the questions should be 
clear; iXX±) avoid introduction of biases which may prejudice 
answers i.e. the questions should not be 'loaded* to predetermine 
answers* There are two main methods for administering a question*- 
naire; (1) self administered ; a questionnaire is given to users 
or sent in fashion (e.g. through mail) to be filled by users them- 
selves; the questionnaire is then either collected back or sent 
back by users. (11) iterview ; the questions are asked orally 
in a face-to-face encounter between a user and a surveyor. The 
questionnaire still exists, of course, but the answers are recorded 
by the surveyor. In a more sophisticated situation the interview 
may be carried out by phone. The interview is much more costly 
and time consuming, but also it ensures a higher rate of return 
and more evenly obtained answers. However, it is not very suitable 
for mass surveys. Logically, there is a third method that combines 
the two: first a questionnaire is self administered followed by 
an interview. Any survey involves the following of a schedule. 
It should also involve a pretesting of the questionnaire and 
of the interview procedures to mak'^ sure they are on target, and to 
make th;. rather unavoidable revisions. The questionnaire itseJ^ 
may be preceded for easier data analysis; it may also involve 
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nuMtlMl ratings, coivarlsons, or rankings which could be 
subject to numerical analysis. The intervleir could also involve 
a panel of users; in a formal study this can involve sophisticated 
techniques such as the so called Delphi «ethod. 
Observation ; again as in surveys this can be a formal or informal 
study, but either rests on careful predetermination of specific 
aspects to be observed and studied. That is, users cannot be just 
"observed" in general* Observation may include aspects such as: 
vhere users go for various kinds of information; what sources, 
structures, channels they use; with what frequency; what do they 
do with answers; whom do they inform, etc. The observations need 
to be recorded in a consistent manner over time. In some studies 
observations were made at random times (e.g. as a clock buzses 
at random intervals, any user activities at that moment were 
observed and recorded) . In some instances the users themselves 
can record some or all of the observations. The problem in record- 
ing by observers is make the observations as unobtrusive as 
possible in order not to Influence the user's behavior. Observa- 
tion as a method is much more difficult than surveys, however, 
it has the advantage of recording what people do, rather than what 
they SAY they do . There may be great differences between the two. 
Records Analysis ; not all, but still a great many communication 
events leave behind some record or artifact. These records could 
be a goldmine for analyzing the comnuxilcation behavior, informa- 
tion sources used, differences in the rate of adoption (e.g. of 
a drug by analysing prescriptions by different doctors), connections 
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(e.g. by analysing citations), and so forth. It is a partic- 
ular £or» of observation, thus it has the saae advantage ove/ 
surveys: it is based on facts rather than opinions or recollec- 
tions. However, it is linited to availability of records and 
often to willingness of users to part with such records. 
. Experiaentation; this can be done only as a formal study and 
Involves setting up controlled conditions for introduction and 
observation of a carefully detemined Infonution source or 
coMunication practice. Included oey be a control group and 
coaparison of results between the control and experlnental group. 
It is the aost difficult of all methods, but also one with the 
greatest potential yield in information. Rules for experimentation 
in sciences pertain to this method. 



^.6,3 Analysis Of E^ta 



Collecting data is not enough. In order to be useful data has to be 
summarised, compared, synthesized, tested for significance and otherwise 
manipulated or "massaged". Data anlaysis is another one of the complex 
tasks in user studies, wrought with many difficulties and hidden traps as 
all the others. Many an analysis is informal, in that it consists of gain- 
ing an impression or feeling of what the data indicate and in which direc- 
tion they point. For the formal analysis the most often used methods are: 



^^^^^ 1 . Statutical amltiuu> : appUcation itandaAd 
t^^ODS AtaXUticat tickniq>it& to iuImaAiz^, compoAe. and 

^ ttAt iofL iiglU^lcanc^ data uohich l& zxpfiUiUL 

ERIC 0*TA ANALYSIS: mmiAAjcaUy, 
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2. SmuUic amZukl^ : appUcation oi 6€mantic 
tidihiqau to ^umMvUzt and tompoKt data urfudi 

3. V^ycJhO'Mciotoaicat aim£j/^: appUcation oi 
p6ycMotogicat^ hooAJotoQicat^ ok oj/Moiopotoqical 
teduic4ue6 tD dbohiliii ok d^uuht data. loMch U 
ixpKJtutd com^ptuaJUy^ lo^lcalty^ ok ^ep^cAen- 
tatLvt/jf. 

4. Economic analyUA i appUcation oi macAO ok micAo- 
^onomic technique to detcue concZuMonA in tconomic 
tzKm on data vcpKtuzd in eithzK ok alt oi tht 
abovt mjf6. 



Each of these formal analysis methods do require knowledge of the 
respective fields, although elementary statistical and semantic analysis can 
be accomplished rather easily %d.th a rudimentary knowledge of statistics 
and of semantic differentials. Standard statistical packages are widely 
available which will accomplish calculations of sums, means, medians, vari- 
ances, standard deviations, percentages, chi-squares, regressions, or cross- 
tabulations of data. Standard semantic analysis techniques are not available, 
however, appropriate techniques can be adapted relatively easily from the 
myriad of previous user studies. 

In all of the formal analysis methods data has to be expressed in a 
form that allows for manipulations in analysis. It is thus imperative to 
consider analysis methods and at the same time consider data collection 
methods. In other words, although sampling, data collection, and data analysis 
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are different aspects of methodology for user studies , th^y are all Inter* 
connected In such a way that they have to be considered In relation to 
one another. 



User studies can uncover a trcnendous aaount of useful Inforaatlon. 
However » there are llalts to what they can uncover and how far predictions 
can be aade. This Is for at least three reasons: 

1. The very probleas confronting the users change; the directions of 
changes cannot be always anticipated by users or anybody else, 

2. Decision asking Is not a perfectly rational process; there nay be 
aspects to It that defy logical analysis as found In user studies. 

3. The huasn psyche and social conditions change In response to unfor- 
seeable factors and In unanticipated ways. 

All of these cannot be handled by user studies. There Is an eleoient In 
Infonatlon needs and uses that Is uncertain I.e. It Is neither predictable 
nor studyable. In other words, It Is not possible to find standard proce- 
dures that will fully reveal the Individual users* needs and predict changes. 
Thus, a continuous and dyn&alc partnership. Individualized contact and flex- 
ibility are needed between users and Information systems. 



mrrs Of Usb^ Siidies 
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5, FI01 USER STUDIB TO IIIW^™ 

5,1 O^RVIEW 

Results from a user study are in. Mow %fhat? Nov comes the difficult 
and creative task of using the results in determining and developing infor- 
mation products that will satisfy the uncovered user needs in given subjects - 
that is» products that on the one hand will fit with the comunication 
practices of users and on the other will reflect the state of knowledge 
or information in the given subject. Thus the information consolidation 
products are determined with one eye on the user and with the other eye on 
the best available information on the subject. On the operational level 
naturally, development of a product has to involve definition of processes 
and procedures by which the product will come into being and of a unit 
that will carry out these processes. 

In this chapter we are concentrating on a summary description of a 
variety of possible information consolidation products (i.e. tangible out- 
puts of information consolidation units) as they relate to user studies. 
Therefore, it is logical to present these descriptions imiediately following 
the chapter on users. In particular, the description of characteristics and 
types of products is related to the different stages in diffusion process 
and possible different organizational units of users (as described in Sections 
A. 4.1 and 4.4.3). In the following chapters the concentration is on the 
selection and evaluation processes and on the detail descriptions and 
procedures involved in some of the most popular products and packages. 
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5.2 Targeting to Diffusion Stages 

Targeting Mans orienting specific information products to specific 
audiences, organizational units, events in infomation transfer, etc. 
When the specific concern is with diffusion of innovation or ideas, one of 
the Important ways of targeting is adjusting the product (s) to correspond 
to information needs in different stages of the diffusion process. As 
mentioned, diffusion may be partitioned into five stages or phases: 
1. Awareness, 2. Interest /Knowledge, 3. Attitude formation, 4. Trial/ 
Decision, and 5. Adoption/Confirmation. The role and purpose of the products 
at each stage differ considerably; they may be described as follows: 

1. Awareness : exposing the users to the general existence of 

an innovation or idea. Creating general consciousness through 
examples. Fixing attention and guiding the users to the next 
and more substantive sources of information. 

2. Interest/Knowledge : Awakening further interest. Providing 
basic details of the innovation or idea (e.g. technology). 
Creating a cognisance of the knowledge, know-how and steps 
needed for trial and adoption. Guiding to sources that will 
Stimulate further learning and eventual trial, and decisions 
on adaptation. 

3. Attitude Formation : relating the innovation or idea to user 
needs and functional answers within users' situation. Informing 
the users of the general utility of the idea or innovations. 
Giving enough detail to cov&pare this idea or innovation to 

others in users' own environment. Guiding the users to information 
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sources that will generate appraisals trial, and decisions 
and persuading then to do so. 

4. Trial/Decision ; providing applied details to measure perfor- 
mance or applicability of the Innovation against requirements. 
Assisting the users in obtaining evaluations i.e. performance 
data on the specific utility of the innovation to their parti- 
cular situation. Directing the users to sources that facili- 
tate trial and decisions. Guiding them to sources for additional 
technical or operational details. 

5. Adoption/Confirmation ; providing information confirming users' 
decision and reducing dissonance. Providing continuing 
information to satisfy requirements of the modified environment 
of users (i.e. as changed after adoption). Directing the 
users to sources of continuing operational support and/or 
providing such sources • 

Clearly, products for each stage should correspond to user needs for 
that stage. Homver, at each stage there should be a pointer which will guide 
the user to the information needed to continue onto the next stage. As users 
proceed through the diffusion stages (from awareness to confirmation) infor* 
mat ion requirements become more specific and thus Information products tend 
to become more specific and even more personal. More specific products can 
serve less specific needs but not the reverse i.e. an information product 
directed toward attitude formation can serve also as an awareness product, 
but not vice versa. However, specific products do cost more than general 
products, thus, it is not cost^ff active to use more specific products for 
more general needs. Furthermore, a more specific product may not be appropriate 

mc 
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for a general stage because it places a burden on the users who are 
provided with more Information than they need at that particular stage. 



As restructuring of Information Is one of the major subprocesses Included 
In Information consolidation (as defined In Section 2.6) It Involves present- 
ing the consolidated Information (I.e. the contents of an Information consol- 
idation product) In a way that will be most compatible with the situation and 
user needs. In general » all types of restructuring follow a particular 
scheme; the original text or texts undergo certain processes so that the 
product Is a much shorter text In respect to some predetermined factors than 
the originals. 

Among the great number of aspects or facets to consider In relation to 
the contents In a given Information consolidation product, the following 
stand out : 



53 Content Aspects 



COWTENT 



I. 



ContMt fcxtent and dtgJitt oj K ^jdxxcJbuon 



ASPECTS OF 
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momJJON 



4. 



COHSOLWATION 



5. 



Injonmatlon quoLUy and accuAjacy 
Pfcg^fcfc o£ jinvoAAjabjUity ok vaJUio. added 



PKOVUCTS: 



6. 



7. 



1. Content Extent : this signifies the decision on the degree of detail 
with which a subject Is treatad and/or reduced In a given Information product. 
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TWO dimensions are involved: 

* Subject breadth, ranging from 

- General: broad presentation of topics or problems involved in 
the subject, to 

- Specific: narrow, limited to a specific topic or problem. 

* Subject depth, ranging from: 

- Summarized: shallow, selective, highlighted, filtered treatment, to 

- Detailed: f ul7 , comprehensive, in depth treatment. 

2. Technical Sophistication ; defines the technical level and under- 
standability of the contents of an information consolidation product. Four points 
on a continuum are involved: 

* Minimal: 

- introduces a single or very few concepts or aspects of a topic and 

- employs no technical jargon or esosteric terminology 

* Moderate: 

- introduces several concepts or aspects of a topic » and 

- employs some technical terminology, carefully defined and logically 
introduced 

* High: 

- encompasses virtually all essential concepts or aspects of a topic; and 

- makes liberal use of technical terminology 

* Very High: 

- includes discussion of complex relations with other topics or subjects 
and of long range consequences; and 

- makes liberal use of concepts and terminology from other subjects 

3. Tmporal Aspects : describes the two basic time dimensions involved: 

* Timeliness or currency and time spans of information incorporated in 
c a product: 
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-loaedlate: appeared within a short period, such as six months 
-current: within the last year or so 

-retrospective: prior to a year and extending to a defined histories'^ 
period 

^Frequency of issue of the product: 
-one time only 

-periodic update, but without defined regular time periods 
-defined periodic issues (monthly, quarterly, annually) 
-rWponse time (if a product is in response to a request) 

4. Editorial Qualities : this includes a number of qualitative aspects 
associated with the style of presentation - the prime function of this facet 
is to make the contents more palatable to users and easier to assimilate. 
Involved are aspects such as: 

* grammar, syntax 

* clarity, crispness 

* balance, contrast 

* logical organization, coherence 

* layout 

* graphic qualities, composition, color 

5. Information Qualitpr and Accuracy : the degree of known validity and 
reliability i.e. the quality of information or data presented in the product. 
Involves evaluation of information prior to consolidation in a product. For 
instance, an Information product perfect in any other way, can still contain 
inaccurate information. 

6. Degree of Invariability or Value Added : the degree to which information 
is presented as contained In the original text(8). When evaluation is performed 
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the degree of value added (points of view, comparisons, results of tests, 
judgements, etc.)* 

7. Degree of Linearity ; the degree to which the order of presen- 
tation In the product Is the same as the order In the original textCs). 



Packaging and/or repackaging or restructured Information Is another 
one of the major subprocesses In making an Information consolidation product. 
It Involves presenting the restructured Information in a form that will 
enhance the potential of Its use. TVo aspects can be distinguished: 



1. Package Media ; the reference here Is to the physical medium In 
which the Information Is displayed or presented to users. The most common 
media for presenting Information are: 

* Print, further subdivided Into: 

- paper hard copy 

- filmed copy 

- soft Image display 

* Audlovlsuals 

* Demonstrations 

* Interpersonal contact 




OF INFORMATION; 



ASPECTS IN PACKAGINS 



J. Package rmxLLcL 
2. Package jomoUU 



O Chapters 11 and 12 deal In greater detail with these topics. Only basic 
£PJ^(^ details are given here so that examples can be provided. 
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* Combination of any of the above 
It Is important to note that information consolidation products are not 
exclusively related to the print medius:. To the contrary, other media 
should be considered and actively explored. In many instances they nay be 
more appropriate to given user groups and situations than the printed page. 
For instance radio is popular and quite widespread in many developing 
countries thus radio programs can reach even remote villages. TV is similarly 
becoming widespread, particularly in urban centers. Film was always popular. 

2. Package Formats : this refers to the shape and make-up of the 
physical presentation of an information consolidation product. Within each 
media many formats for arranging, and presenting information are available. 
Clearly, the choice of a particular f-^rmat should reflect not only the 
physical medium but also (i) the content and nature of information to be 
presented, (ii) the users and their environment and (iii) the means or channels 
of distribution of and user access to information. 

Dissemination or delivery of information products is still another piocess 
to be considered in an integral fashion. That is, development and creation 
of an information consolidation product has to be coupled with consideration 
of means by which this product will be put in the hands of users. A channel 
for dissemination refers to the means of transition or mechanism by which 
information products are distributed and delivered to users. As mentioned, 
there is a close connection between tL^ choice of media, formats, and 
respective channel or channels. 

The channels can be divided as: 
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G^oap pva^omt detcve/tj/ ; pLoduct^ g-cven to o&eA^ 
at meetcmj^, dzjnion6t/uUions, ttc. 
StAxitzQAXL ptacimovU : pHx>ducjU put cut kty 
ioK (ju^tn^ to pixk up, [includu po^^ibtz dJUtnAbu- 
tion oi pnx)ducjU thAough 6tOKU), ttc. 
MoaJL and othzA meanA pubtic dut/Uhutlon. 
Locat depoiUtoKy : pnjoduct6 cAAciUated ^Hom a tibAxuuf, 
txXzjfiUon 6ZAvAjc,t, etc. 
Uzm mzdJux . 

Efioadc/utinq : mxtUx), tv. 

TzltcjonrnxnicAtiont : teZ^phont, ^atoZtitz, etc. 
Compotes Mtu)oniu : OrtJUnt ^y^tm6, compute con((eA- 
encirtg. 

5.5 Examples 

Table 5-1 provides examples of different information consolidation 
products within different media. 

Table 5-2 provides examples of information consolidation products 
as they are appropriate for a number of different types of user organizations 
and as they relate to the five stages in diffusion of innovations or ideas. 
These examples were derived from (5-2). 



3. 
4. 

vjssEmmiON ^• 

CHANNELS 
CONTINUEDi 

7. 

8. 
9. 
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TABLE 5-1: EXAMPLES OF INFORMATION CONSOLIDATION PRODUCTS IN DIFFERENT MEDIA 



Media 



Aspect 



Product 



Print - 

paper » hard copy 



Single i88ue 
(Temporal aspect) 



Critical review or state-of-the-art 

Brochure 

Monograph 

Technical report 

Field manual (for operations » maintenance* 

processes) 
Guide 
Handbook 

Textbook; tutorial 
Question-Answer sheet 
Data compilation; critical data 
Statistical abstract 
Briefing; evaluative summary 
Directory; evaluative answers 
Referral; evaluative answers 
Printout; any of the above 



Serial 

(Temporal aspect) 



Newsletter; alerting bulletin 
Journal 

Monthly , quarterly . . . report 
Recurring summaries • bulletins 



Print - 
filmed copy 



Microform 



Microfilm; any of the above 
Microfiche; any of the above 
Aperture card; any of the above 
Microtext; any of the above 



Print - 
soft copy 



Cathode ray 
tube 



Online retrieval-references, paragraphs 
Structural compositions 
Tabular data 
Video newsletter 



Audio 



Recording 



Telephone recorded 
message 
(dissecinat ion-delivery) 



Tape 

Cassette 
Phonodisc 



I of a tutorial. 
Y briefing, guide, 
J «tc. 



Briefing; summary 
Question-Answer session 
Newsletter 

Information 'Hotline' 



Radio 

(dissemination-delivery) 



Summary; tutorial 
Newsletter 
Radio show 
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TABLE 5-1 CONTINUED 



Media 



Aspect 



Product 



Visual 



Graphics 



Audiovisual 



Film 



Photograph 
Drawing; chart 
Poster 
Display 
Slide 

Transparency 
Table; figure 

Motion picture 
Slide « ad recording 
Holograph 



Video 



Videotape 
Videodisc 



TV 

(dlssemlnatlon--dellvery) 



Summary; advice; tutorial 
Newsletter; briefing 
TV show 



Demonstration 



Fixed site 



Modeling - processes » procedures, 

applications 
Test/laboratory facility 
Trial Ins^'sllatlon 
Pilot plant 
Exhibit 



Nonflxed site 



Mobile demonstration unit 
Scale model 



Interpersonal 



Group contact 
(dlssemlnatlon^-dellvery) 



Lecture/talk 

Seminar/conference 

Tutorial 



Individual contact 
(d Issemlna t lon-de 1 Ivery ) 



Personal consultlng/advlce 
Correspondence 
Telephone conversation 
Staff visit 
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TABLE 5-2 1 EXAMPLES OF INFORMATION CONSOLIDATION 



Product! by Diffusion Stages 



Type of 
Orsanlsatlon 


Awareness 


Interest/ 
Knowledge 


Attitude 
Formation 


Trial/ 
Decision 


Adoption/ 
Confirmation 




Snail 

Industry 


Advertising 

announcing reports 
on a particular 
product/process • 

Promotional 
brochure. 

Newsletter. 


Reports. 
Group seminar. 
Visits. 
Briefings. 
Exhibit. 

Synthesis of require- 
ments. 
Data. 


Seminar on effects. 

Comparative 
statistics. 

Report on alterna- 
tives and 
experiences. 

Videotapes « films. 


Demonstration. 
Technical manuals. 
Graphic displays. 
Data books. 
Handbooks. 


Operational manuals. 
Market reports. 
Handbook. 


Medium 
Industry 


Brochure describing 
product /process 
of interest to 
technical person- 
nel. 

Market description 
for managers. 


State-of-the-art 
review describing 
technology. 

Resource and econo- 
mic analysis or 
sumaary. 


Comparative exper- 
iences. 
Critiques. 
Market analysis. 


Demonstration. 

Technical assist- 
ance manuals. 

Films » taper 
pic jures • 

Data books. 


Operational manuals. 

Updates. 

Trends. 

Synthesis of advances* 
Handbook. 


Large 
Industry 

1 


Alerting bulletins. 
Newsletter. 
Technical news 

synthesis. 
Market trends. 


Individual seminar 
on new develop- 
ments . 

State-of-the-art . 

Economic analysis. 

Synthesis of research 
results. 

Critical data. 

Reply to Inquiry. 


Competitive analy- 
sis. 

Impact analysis. 
Historical review 

of similar 

efforts. 
Evaluations. 


Demonstration. 
Testing reports. 
Technical manuals. 
Training manuals. 
Tables of recom- 
mended data. 


Operational manuals for 

different levels of 

personnel • 
SDI synthesis of 

advances . 
Continuous critical and 

recoonended data. 
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^ TABLE 5-2 '-i CONTINUED * ^ 



Type of 
OrRanlzatlon 



Local 
Government 



State 

Government 



Mass 
Urban 

Population 




Awareness 



Interest/ 
Knowledge 



Attitude 
Formation 



Trial/ 
Decision 



Adoption/ 
Confirmation 



Promotional 
brochure • 

Press release. 

Newsletter announc- 
ing reports on 
topics of local 
Interest. 



Announcements • 
Form letters. 
Presentation at 

meetings . 
Newsletter. 
Alerting bulletin. 



Newspaper articles. 
Announcements on 

radio » TV. 
Popular talks on a 

given practice or 

product. 
Ques tlon-*answer 

sheets. 



Workshop for 
officials. 
Reviews . 
Statistical 
synthesis. 
Visits. 

Analysis/synthesis 
of practices. 



Slide/tape descrip- 
tions. 
Briefing. 
Reviews . 

Statistical compo- 
sites. 

Synthesis of research 
findings. 

Data tables. 



Radio, TV, shows. 
Popularization 

articles. 
Simplified pamphlets, 

brochures . 
Comic strips. 
Photonovels* 
Demonstrations . 
Exhibits. 
Popularized 
journals. 
Field manuals. 



Impact analysis. 
Comparative data. 
Demonstration. 
Briefing. 



Historical data. 
Comparison with 

other countries. 
Demonstration. 
Impact 

analysis . 
Evaluations. 
Integrative future 

studies. 



Comparing with 

other practices. 
Demonstrations . 
Synthesis of fitting 

with dally life. 
Possible Impacts* 

positive and 

negative. 



Manuals for Imple- 
mentation. 
Comparative 

experiences. 
Referral. 
Documentation. 



Synthesis of 
practices and 
trials. 

Manuals* 

Referral* 

Documentation. 



Show-how Informa* 

tlon. 
Simplified 

manuals. 
Do-it-yourself 

booklet • 



Recurring supply of 
synthesized Infor- 
mation. 

Establishment of 
question-answering 
procedures • 



Recurring supply of 
synthesized Infor- 
mation. 

Evaluarion reports* 



ii; 



Synthesized Informatloi 
fortifying and 
refining the practice 



[ TABLE 5-2 - CONTINUED 



Types of Interest/ Attitude Trial/ Adoption/ 
Orf^anlgatlon Awareness Knowledge Formation Decision Conflraatlon 



Mass 

Village 

Population 


Radio announcements. 
Visits with opinion 

leaders • 
Posters, graphic 

displays. 
School talks. 
Training sessions 

for extension 

workers . 


Extension service 
demonstrations . 

Simplified pamphlets. 

Field manuals in 
various media (e.g. 
picture books, 
comic strips) . 

Graphic displays. 

Films. 

Talks. 


Talks by opinion 

leaders . 
Comparison with 

other villages. 
Synthesis of fitting 

with village life. 
Impacts. 
Sunmary. 


Show-how informa- 
tion. 

Field manuals. 

Experiential infor- 
mation. 

Markets for cash 
crops . 

Do-it-yourself 
booklets. 


Reinforcement informa- 
tion. 

Comparisons. 

Ref lnement8« 

Increased know-how 
Information. 

Karket enlargement i « 
information. * 


News 
Media 


Press release. 

Invitation to 
demonstration. 

Press clippings 
from foreign or 
technical press. 

Alerting bulletin. 


Demonstration. 

Popularized articles. 

Synthesis of findings 
and results else- 
where. 

Timetables . 

Plans. 


Graphic material. 
Comparative data. 
Briefings and news 
conferences . 


Short guides. 
Interviews with 
experts, leaders. 


Reports on applications. 
Articles on refinements. 
Result analysis. 
Impact analysis* 


Academic/ 

Research 

Institutions 

1 

00 
ON 

1 
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Journal notices. 
Short announcements 

in professional 

newsletters. 
Acquisition notices. 


State-of-the-art and 
critical reviews. 

Synthesized research 
results. 

Referral. 

Journal articles. 

Critical data. 
Data survey. 


Synthesis of criti- 
cal reports and 
evaluations . 

Comparative results. 

Resource require- 
ments information. 


Research data. 

Training/education 
materials. 

Know-why informa- 
tion. 

Experiences at 

n^h Air Infl^l 

tlons. 


Continuing syntheslsed 

SDI reports. 
Selective current 

contents. 
Refinements in advances. 
Critical deta. 

113 

J 
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5. SELEQION OF INFORWTION SOURCES 
6.1 Overview 

The processes and problems of consolidation do not start with how to 
consolidate but with what to consolidate. Selection which Incorporates 
evaluation is a basic, essential and Inseparable part of consolidation of 
inforaatlon. 

EVALUATION a jwdgmznt on tki IntAAMic mMxX, vatLcUty, and 
K^JLuibAJLUy oi Ajiiomatijon and/oK oi inio^ufuiUon ^ovjixiu. 
SELECTION ^ a dej(Uuj)n ^keXkeA tht InionmtAjon ok InionmtLon 
^ouAczA cjit oi wtiJUty and mtU tfce ntzxU oi u^zu, inctuding 
cjDru/jd^A/vUoru oi tcjonomic and othoA HZ^tAAjiZLoM. 
In other words, evaluation considers the value of Information and Informa- 
tion sources per se and selection matches them to specific users on the basis 
of utility, appropriateness, and given constraints (such as moneys available 
for acquisition). Although based on different considerations. In practice 
evaluation and selection are so Intertwined that quite often no practical 
distinction Is made between the two. It Is like looking at two aspects 
at the same time and matching them for a decision. We shall deal with 
selection in this chapter and with evaluation In the next one. The reason 
for treating evaltiatlon in a separate chapter after selection Is that 
evaluation Is related on the one hand to selection and on the other It Is 
also related to analysis and synthesis (treated In Chapter 8). 
Selection Involves at least these three elements: 
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ELEUms 
IN 

SELECTION: 



SzZzction policy : a cjUtvuR and pnU^nciplu 

adopttd and u^td by an in^oHmtion 6y6tm ^oK 
dtcuion^ on acceptance and KtjtcJUon oi in^oAmtion 
60UACU, It l& a 6tatQjn^ OAxUng a judgment [but 
not a 6ijJ>6tUutAjon ^OK it) on incJbx^ionj^ Into and 
ZKcJbjj^ioni ifiom in^oHmation contotCdatAjon. 

2. Se£ectton aixU : thz toot^ mptoyzd in detection, 
evaluation and vzAA^^ication^ 

3. Selection p^ceAA ; the people, fmjtkod/^ and pnocedu/iu 
u^ed in aAAiving at deciAion6. 

Selection is always present In any and all Information systems and par- 
ticularly in information consolidation units. . .be it recognized as such or 
not, be it done consciously or subconsciously, formally or informally, with 
or without articulate criteria. The importance of selection is quite clear: 
it determines the contents of an information file. Unfortunately, one of the 
often found weaknesses in many information systems is inadequate attention 
paid to criteria and methods for selection, particularly in comparison to the 
great attention paid to later processes in connection with materials that have 
been selected (such as indexing, abstracting, computer processing, reviewing, 
etc.). 

6.2 SELEaioN Policy 

Selection policy sets the criteria and basis for decisions. A detailed 
articulation of criteiia for selection is by no means an easy proposition. 
Therefore » it is not surprising that many systems perform selection on the 
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basis of unstated criteria and instinct. The results may not necessarily be 
bad, but they are more likely to be so. There are no universal formulas for 
selection. Any selection involves human judgment, thus a degree of subjectivity. 
A well stated and officially approved policy; 

* helps in reducing the inconsistencies and idiosyncracies in judg- 
ments; 

* guards against gaps and biases in decisions; 

* provides for more equivalence in Judgments among different selectors 
and across a span of time; 

* represents the system to its constituency and higher authorities; 

* serves as a tool in comunication with users as well as in pro- 
motion and marketing to users; 

* provides a benchmark for evaluation of the system; also, it can 
be used as an answer to unjustified or uninformed criticism; 

* aids in training of staff. 

A policy should have at least these three elements (of course it can have 
more dependency on the objectives of the system): 

1. tMcAA and neecto: a ^pz^ciiic ^tatmojfut about pop(itatix)n 
and in^oAJtkvUon ntexU to be 6tn.v^,d. 

2. Subjzct: a ^pecX^c 6tatm^ about ^ubjtcU, topiu, 
problem a/ie/u ok miMi^tDn^ to be coue^ed. 

3. ViatvUaJUi a 6pz,(Uiic ^tatm^ about tht typz oi 
inionmatton ^ouAce^ In tht givzn ^ubjtct6 to be acquAAtd 
and tht cJutvUa ^ox thoAA tvalu/itlon. 

1, bsers and user ner ds. This involves stating in some detail the aspects 
of users and uses which form the foundation for selection and even for the very 
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existence of the system. The basis for development of a policy should be the 
results of user studies and community analysis. The higher the degree of 
selectivity in a system the more important it becomes to have a detailed state- 
ment about users and uses. The statements about users can be organized around 
the list of variables as elaborated in Section 4.4. These statements are to 
be used as an aid in answering questions such as: What is the utility, 
usefulness, appropriateness. . .of given information or information sources to 
users? What factors (individual, social, political, work, cultural...) 
should be considered? What priorities given? 

2. Subject . This involves stating in some detail the topics in which 
information and information sources are to be collected. It is a statement 
about the contents of a system. Very often a distinction is made between two 
types of information systems according to subject coverage: 

(i) Discipline oriented ; coverage of the subjects that present the 
traditional areas of learning: chemistry, metallurgy, electri* 
cal engineering, ferrocement, mining, viral hepatitis, linguistics, 
etc. 

(ii) Mission or problem oriented : interdisciplinary or multidisciplinary 
coverage involving a number of subjects and topics relevant to 
a specific problem, a commodity, or activity, e.g. rubber, rice, 
renewable energy, irrigation, business, transportation, sanita- 
tion, alcoholism, government, legislation, appropriate technologies, 
etc. 

Definition of discipline coverage includes specification of (i) a core of 
topics and (ii) of boundaries. Each discipline has a core of relatively easily 
defined topics, the problem arises in defining the borderline areas, and the 
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extent to which the coverage should Include related topics from other subjects* 
As modern subjects interrelate more and more> definition of boundaries 
become ever more difficult. 

But the real difficulties arise in content definition of mission or 
problem oriented systems. The core is much weaker and in most cases there 
are a number of cores* the directions are more diffused, and the boundaries 
are hazier. Often the relevance of a topic to the problem cannot be determined 
beforehand by definition alone, but it is decided as one stumbles upon it by 
serendipity. The approach to defining the mission coverage Involves an exten-- 
sive inventory of topics relevant to the mission or problem and then a subdi- 
vision into central core areas, extended core areas and finally boundaries in 
concentric circles to each core and/or to the problem as a whole. 

In cases where data is collected, evaluated and syntheaiaed the definition 
involves specification of characteristics or properties (of materials, entities, 
etc.) on %ihich data will be selected. 

3. Materials . This involves stating; the details about the information 
sources to be collected i.e. the actual sources from which information con- 
solidation will be made. In some instances this can involve an inventory, e.g. 
a list of journals from which selection will be made. In other instances given 
characteristics of sources are enumerated, e.g. language, country of origin, 
publishing or issuing organisations, authors, format, media, structure, sophis- 
tication level, etc. Type of literature can be enumerated, e.g. Journals, books, 
pamphlets, reports and so forth. The approach in defining the sources and/or 
their characteristics starts with an inventory of all possible sources in the 
defined topics and then continues by narrowing it down to those with highest 
payoff in terms of criteria for evaluation and quality, and of resources available. 
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6.3 Selection Aids 



In some Instances a decision on selection is made upon a direct examina- 
tion of the very materials to be selected. A candidate book. Journal article, 
pamphlet, film. • .is inspected by a selector (or committee) and a decision is 
made. Ho%rever, more often than not this is not the case. The materials may 
be impossible to obtain before the selection. Or even when they are obtained 
outside opinion, review or comparison is sought. Thus, aids or tools are needed 
which will: 

1. guide in selection and 

2. help in verification of data needed for acquisition 
ordering and other processes. 

There are a great number of selection aids available in many general and 
quite a few specialized subjects. There are also a number of lists or biblio- 
graphies of selection aids appropriate for given subjects and types of materials. 
For instance, one of the best discussions and enumerations of such aids for 
English language materials oriented toward libraries in general can be found 
in Collection Development by W.A. Katz (6-3). Thus we shall not enumerate here 
such aids but discuss the types of aids. 

Selection aids may be grouped in the following types: 
K B<uic iUbJUjogAapltAJU 

2. Selected LUt^ {incJtiuUng goveAifumnt and InWuuUlonal 

3. Rtviem 

4. Re^mnce boolu and dlnzcXo/Ut^ 

5. Content tablu 
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SBLBCTIOH 



TVVES Of 



6, Indexed and ob^tAacting ^ouAce^ and 6QAvicu 

7, SVl (Selective Vl^6minaXAjon oi InioAiwUon] ^e/tu-ccc^ 



AlOtS 



S. N^M) tutu inioAmation 



cotrrmEV: 



9. Inv^ibtz cotltgtA 



1. Basic bibliographies * There are a number of general bibliographies 
(such as national bibliographies or annual publication bibliographies), national 

union catalogs, union lists of serials, lists of in-print and out-of-print 
books, paaphlet bibliographies, etc. to serve as aids in selection and in 
verification (spelling of author's name, checking what's In print, where to 
order, what %ias published last month or year, what a publisher issues, costs, 
etc.) These are more important In acquisition than selection* 

2. Selected lists . These Include both annotated and nonannotated lists 
of materials pertaining to given types of libraries or information centers 
(lists of materials recomended for small colleges, public libraries, busi- 
nesses); evaluated lists in given subjects (civil engineering, international 
law, schistosomiasis) or given missions or programs (malaria eradication, 
nutrition, family planning, solar energy); lists of publications by government 
or international agencies (UNESCO, FAG, INIS, NASA) - also subdivided by sub- 
jects; lists of materials including pamphlets for popular use (field manuals, 
construction, literacy campaigns); etc. These Usts are used to gain an idea 

of what there is relevant to a given topic and/or how it was previously evaluated. 

3. Reviews . These pertain to evaluated or critical overviews of parti* 
cular titles, e.g. particular books, pamphlets, monographs, journals, articles, 
films. (Note that reviews of titles are not the same as reviews of a subject 

or topic as treated In Chapter 9). The title reviews can appear in specialised 
review publications oriented toward the general public or tomrd libraries; 
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in scholarly publications for given subjects; in the general news media; in 
parts of other works in a subject* etc. The use of reviews can be formal 
(reading of few reviews, comparison, comnittee selection meetings for commissioned 
reviews, etc.) or informal (gathering impressions and opinions of others). 
Reviews themselves should be evaluated (see Section 9.6). They can be biased. 
Indexes of reviews exist to help find reviews. Use of reviews is Important 
In evaluation. 

4. Reference books and directories . These include materials listed in 
handbooks, directories (of periodicals, manufacturers, organizations), in who^s 
who, biographies and similar reference tools, and could include textbooks. 
These are used primarily to identify either potential sources of relevant 
materials or given titles in a subject, or by an organization, person, etc. 
One drawback of bibliographies, lists, reviews, and directories is that they 
have by necessity a time lag built in i.e., they generally do not reflect 

the most current materials. 

5. Content tables . These include tables of contents of current issues 
of journals in given subjects (such as Current Contents, Management Contents , 
etc.); title and contents pages of books; content descriptions of films or 
other nonprint materials; etc. The primary use is In getting the idea about 
the subject of materials and about %ihat is currently available, as are most 
of the next types of aids described. 

6. Indexing and abstracting sources and services . There is scarcely 

a subject in the world which does not have an indexing or abstracting source 
available. These may be In print or computer form (or both). Searches through 
these sources can produce a list of items and/or candidates for selection. 
However, as other aids, these should also be evaluated as to their coverage, 
timeliness, etc. For instance, most of the Indexing and abstracting sources 
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do not adtquAtely cover the so called **fugltlve" materials (reports, pamphlists), 
nor do they adequately cover the outputs from developing countries. 

7« S DI services . These are Items retrieved from an indexing service 
every so often (e.g. every tm months) in response to a stored question 
(^profile*). Hany SDI services exist to which one can subscribe by sending 
a profile or accepting one of the mass profiles they offer so that one doesn't 
have to acquire the indexes and do the searching. The problem Is in constructing 
an appropriate profile or selecting the most suitable ones from mass profiles 
available. 

8. New title Information . New books » pamphlets » films, journals are 
usually announced in a number of ways: press releases » publisher catalogs 

and announcements » book esdiibits* mass media articles, advertisements, lists of 
new publications by organizations, etc. Often these are mass mailed, but one 
has to get on a mailing list. 

These are aids that create the first awareness of a given item or a whole 
class of materials. Often the associated descriptions can not be taken at 
face value, thus further evaluations or reviews may be sought. 

9. Invisible colleges . This is a nickname for informal commfmications, 
information about materials obtained through word-^f-mouth, professional 
contacts and inquiries, correspondence, attendance at meetings, etc. Some 

of this may be purposefully directed to identification and evaluation of specific 
itaterials, some of it may be discovery of relevant materials by serendipity, 
some of it ^y be directed toward seeking of examples to imitate or modify. One 
can cultivate an invisible college for the purpose of selection. 
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6,4 Seuection Rocess 



selection process is a judgoMit. It is a sarlss of avants vhlch result 
In a decision on acceptance or rejection of given naterlals for information 
consolidation; it is the application of the selection policy on the one hand and 
evaluation criteria on the other with the help of selection aids. It can 
be Bore objective or aore subjective, more or less critical, nore or less 
formal, more or less constrained by things over which a selector has little 
control. 

The selection process involves: 

1. SzJUcXoha : Mifto 4eCect6f 

2. PAoczduAiA joK juda^na ^citfa/UiUc uoeue: how to lUiJCt 
iHom tkt AubjuJt ajful itim poJbi^ oi 

J. ?Jioczdu/LU joK juds^ dumnd and (UVl apfiHopfUatenuA: 
hou) to detect inom u^e/L pojint oi vlw. 

1. Selectors : Who selects? Who is the person or vho are the people to 
make the ultimate Judgments? This is one of the perennial problems of all 
ipf'^rmation systems particularly including Infc^naation consolidation units, 
wrought with many problems and implications. Involved is a necessity to balance 
(1) subject expertise (11) user sensitivity (ill) Information expertis'^ (Iv) 
economic considerations and (v) other indirect (but powerful) aspects, such as 
political considerations. In different systems selectors can be found to be: 

* Information specialists, librarians 

* experts in givm subjects 



ELEMEtrrS 
IM 

SELECTIOk 
PROCESS: 
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* conmlttees involving either one or both 

* comittees also involving usere* 

Information specialists and librarians can be and are among the best 
selectors because they often combine a knowledge or sensitivity of all of the 
five aspects enumerated above. However , the more the subject becomes specialised, 
the more there is a need to use subject experts as selectors. Quite often 
selection conmittees turn out to be a proper ans%rer to the problem of balancing 
all of the five needed aspects; however, one has to realise that traditionally 
coasilttees are not the most effective to get a thing done. Advice from 
users can be sought or users can be incorporated as selectors to balance the 
user viewpoint. Leaving selection to experts and users alone can have draw- 
backs: this is their side activity and they perform accordingly; their view 
may be narrow or even subject-biased. 

2. Procedures for judging intrinsic values ; involved is Judgment of the 
quality, validity, reliability of materials selected. (Criteria for evaluation 
of information sources are given in Section 7.5) How can this be done? 
Tliere is, of course, the method of naking the Judgment directly on the basis 
of stated or unstated evaluation criteria (discussed in the next chapter) . 
However, there are also methods, a bit more objective, which may aid in such a 
Judgment. These include examination of; 

* Reviews and state-of-the-arts of a topic : those reviews (not the same 
as reviews of titles mentioned In preceeding sections) done by recognized 
experts in the field, include synthesis, evaluative Judgments and citations 
of usually highly selected literature on a given topic or subject; all 

of these can be used for selection. Parts of them can be used even for 
incorporation as information consolidation products. (An example of 
using such revie%rs for initial selection and consolidation is given in 

ERLC 

— . m 
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Section 7.6). 

* Referee log and peer review : the sethod involves coneeneus aaong peers 
(experts) in the given area; a refereeing system is present in science 
in SOBS version or other from the early days to present, thus it has 
international tradition and well defined ways and means. This method 

is particularly suitable for selection of scientific materials. (Criteria 
for peer review are given in Section 7.2 and two examples in Section 7.6). 

* Citation indexes : Involves an analysis of the amount of citations 
received by an item, an author, an institution, a journal, etc. With 
availability of large citation indexes the citation analysis is relatively 
easy to perform. Various other results can be obtained, such as co*- 
citation patterns or bibliographic couplings. Citation analyses are more 
suitable for scientific materials, both basic and applied. (See example 
In Section 7.6), 

In many instances » data provided in given sources needs to be examined 
as its validity and reliability. Again, besides the expert judgment or consensus 
there are procedures (more costly and cumbersome) which may be Involved, such as: 

* Comparison : data on the same aspect from different sources is compared 
for similarities and differences and selection made accordingly. 

* Testing : data is tested in a variety of ways or samples are recollected 
to check their reliability. (Such tests are described in Section 7. A). 

3. Procedures for judging demand and user appropriateness ; these involve 
judging the utility of the materials which pass the selection on their own 
intrinsic value. Results of user studies are matched against the materials. 
Besides the direct judgment by a selector (or selection committee) some other 
procedures may include: 
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* relevance feedback : examination of materials previously judged relevant 
by users and subsequent selection of similar items; 

* use analysis ; examination of materials previously cited, circulated, 
ready requested, etc.; 

* demand analysis * finding out about tens in demand 

* user tests ; talking to users; testing samples of materials, candidates 
for selection; 

* consultation ; seeking experiences from systems and situations similar 
to own. 

Quite often, both of these procedures (for Judging intrinsic merit and 
user appropriateness) are merged into one. Even if they were not, ultimately 
they have to be merged. Because this is what selection Is all about. 
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7. EVAUIATION OF INFORmilON AND OF IffOWATION SOURCES 
7.1 Overview 

Evaluation is concerned with determination of the intrinsic merit, 
validity and reliability, or in short, the quality of information and of 
information sources which will eventually be consolidated. As such it is 
crucial in both selection and later in analysis and synthesis. But what 
is qualitative information? This is a perennial question which is a critical 
problem in a much broader context than information consolidation and in 
many human endeavors, particularly including science and technology. There 
are no easy answnrs. Unfortunately, there are no formulae or objective 
measures of information quality — this is true even in science which itself 
tries to be as objective as possible. However, there often is a consensus 
as to what is information of higher quality, what is of lesser quality, 
what is redundant, outdated or supere^eded information and what is Junk, or 
even worse, what is inaccurate, wrong, or false information. The consensus 
is built by applying evaluation criteria and tests as yardsticks against 
which the quality of information is Judged. One of the most powerful tests 
in such a consensus is the test of time, however, over time even consensus 
naiy change. 

Some of the most elaborate criteria have been developed and applied for 
a long, long time in science and technology. We shall review them here to 
provide a guidance for development of similar criteria for Judging quality 
of information and information sources appropriate for information consol-* 
idation. 
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7.2 Critwia For Peer Review /Vo Refbreeinb 

Since the ancient tines to the present, science and all of scholarship 
has been governed as to Judgeiwnt of meritorious work by a method of peer 
review and refereeing. So is much of technology. The peers are the Judges. 
This is a aethod that transcends national, political, cultural and other 
boundaries, and always did so. The merits of work that resulted in hybrid 
corn, polio vaccine, theory of relativity, internal combustion engine, etc. 
are universally accepted first by peers and only then by a broader population. 
Over time the criteria for peer reviewing and refereeing have been well 
developed and universally accepted. The refereeing criteria pertains 
particularly to publications: since scientific work is not completed until 
published, refereeing is the process of passing a Judgement by peers on a 
manuscript submitted for publication. In many cases criteria used for 
refereeing are modified or even fully accepted by information specialists 
and librarians as evaluation criteria for selection. 

By the way, the peer review and refereeing process and judgement should 
not be confused with the process and judgements of funders and administrators 
of scientific and technical work. More often than not some of the criteria 
differ. Thus the criteria of funders are reviewed separately in the next 
section. 

Here are the peer review and refereeing criteria as used in science 
and technology classified into those that pertain to more objective and 
more subjective Judgements (as mentioned, there are no fully objective 
criteria and Judgements): 
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1. UndzAtvlw t)fu>UeM. ieuM, UiimpUom, peuumUeM 
oi thought: hou) Melt examined, oKgcunlzid, stated 
on. KVLognizzdt Aaz (Uiimptloiiu waAnajvttdt 

2. Hypothuli: qtitUton. conciptA t oJit thty cleoA 
and do thzy embody tht ptoWem, iaU&, poAamztvut 

3. UtthodA : app>iopJUouU, aomptttnt; (mtkoKitatl\ft 
(Ue oi nejLouJitoM . 

4. AnaZuAlA : appfLop>uAtt; ioJUom incm iacjt& coUtUed 
OA obicAved; KeZatu to auumptioM, hypothuU, 
quiAtion. 

5' Inte/LfVLttntion i togicaZ, cotrmon ieMz; 6tn.ong; 
iottam iAom anaJLyiJU. 

6. Vatixlity : dou the. voonk Atick to a de^erf pfiobtem, 
poAometeAA, qat6tion6, hypothtilif Vou it do 
vkat it cJLauuM to dot 

7. ReliabiJUty : accxjjuicjy; fLe-itzatlon. oi Kojitity, 
degxzz and appiopuattnuh oi cjontfwU to eUninate. 
bia&td KtiattA. Can the iame xtiultA be obtained 
in xepeated obAeAvationAf AA.e tktfie coniticXing 
luultit 

5. kMJiejiUA : demonAtAation oi knoutedge oi pn.eviouA 
and Kelated laoAiu; integration into ttvigeJi body 
oi MoAfe, knouJtedge. 

UoAt Aubjtative cKiteAlai 

I. Viobttm AianijicAnce: to uhxU extent am thz problem 
hypothtUi, qutUion investigated Aigniiicant ok 

tUvlur 
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CRITERM 
IM SCIENCE 
AM 

TECHHOLOGV 
FOK 

PEEK H.EV1W 
AND 

REFEREEIWG 

com' v.: 



2. Solution lianlf^icantt '' to what txXznt >c6 iht 
solution ImpoKtant ox tfiJuiall (e.g. thz 
pnobtm con be Ugnii^jc/int, but Hie. Aotution 
tfUvixt) . 

3. OKiainitity : to tahat txtwt *4 tht vJOfiJk unUqut 
AtoAttinQ, unuivuxl, AhzddLing new tight, wtight- 

4. AutkoK , iMtUuLtion : xeputatijon, quatUy oi 
pfLZvlouA woHk, honeAtij, cAtjdLiJbitUy , competence. 

5. Valuz ! lofL iutWLZ MOAk |tt6 AtimJbvUon, zncauK- 
agmtnt, guide.); ioK education and tHoining) ioK 
p/ULcticz; ioK givzn audcence. futuAt lafo&t. 

6. RepoAtoifl Atylz i xmiabitity; cJbvuty; jaJigon; 
oKgoMxatAJom logic oi pKUWteutlon; torn; coIok; 
degA.ee oi Aophlitication K^wOitd to ipliaa. 

7. VubticAtion '' [ii publiihe.d, judgemnt on aouacz 
voheAz voonk xepoKtzd) ♦* xtputOLtion, -te^e/ieeoifl 
extent, quaJUty oi pAevXouA woA.feA xzpoKted, 
hoMAty, authoHJXy, cAtdibility. 



Science and technology is very, very selective in its own 'natural' 
way. For Instance (7-6, 7-8, 7-9, 7-12, 7-19, 7-20): 

* Close to 50 percent of the scientific papers published are never 
cited even once. 

* Only a saall proportion of the literature is cited out of proportion 
(about 5-lOZ), constituting a research front in each subject topic. 
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* Most significant work in science is produced by a minority of 
authors, (so called scientific *elite*)« 

* A saall proportion of authors publish a large bulk of the liter- 
ature in a subject. 

* A large proportion of total articles in a subject is published in 
a very sinall percentage of Journals among vhich it is distributed. 

* Furthermore, as literature is ranked and increases in quality there 
is a profound reciprocal reduction in the number of papers, authors 
and Journals. 

In other words, selectivity and evaluation in science work in such a way. 
that the majority of good, evaluative articles is found in a very small 
proportion of Journals and is written by a small proportion of authors. 
A quality filtering is at work. Because of this a small personal or insti- 
tutional library or information center, if well selected , is valuable far 
above its proportion to the total literature and a small institute in any 
place of the %K>rld can be a major part of a large subject. 

In view of such demonstrated and well documented selectivity these 
enumerated criteria assume a very important role. 

7.3 Criteria For Futoing Of Research ^ 



The funders, administrators, overseers of science and technology 
are often by necessity concerned with additional and even differing criteria 
than peers in passing Judgement in relation to questions such as: what 
topic to support? Which projects to fund? How much to fund? What to 
push for? etc. These criteria are also uaa'.ul (and may be even more so) 

ERIC 1. _ 

iHBBMB ^MMTcb h«r« la lnt«rpr«tfd v«ry bro«Ily to includ* d«v«lopMnt and «ppli«d 
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In setting the criteria for selection of information or information 
sources for consolidation. 

In general, the following four classes or criteria are employed by 
funders and administrators in decisions on which particular research 
proposal or work to support, fund, or give priority: 



CRITERIA 
FOR 

FUNDING OR 

SUPPORT 

OF 

RESEARCH 
PROJECTS: 



A. (XUMlx fLtlatxji to eoinoe;tejtt v^AjonMimi oi 
xtAiOAch - die. tzchniaU adequacy oi peKipfmefU 
and dwiA. iMtubitional ba^et 

1 . The xtieaAcheJU ' -tAouioig, poit peKioniMnce 
KecoAd; eAtonUed potential ^ok iutuAe 
acconptUhnent. 

2. The fLe^eoAcheA^' cmJieneM o^ pfievloiu and 
aJtte/Lnatwe app>ioackei to pfioblem. 

3. pJLobabte adequacy oi avojitable tejchuxat 
luppofit, iMtAjmentation, etc, 

8. CfUteAAA fietaJted to inteAnat itmctuAe. oi toAQeA. 
oAea aield) 'in which ptopo&aZ li made ok laoxk 
conducted: 

1. PxabablUty dnat fiueoAck volU lead to impov 
tant dUcoveAiti ok \)alid geneAatizationA 
taithin ltd i-ield. 

2, Uoht iawfiably- the pKobablUty oi KUeoAjch 
extending to otheA. ilelxU. 
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3. P^babituty iheU AueoAch witl ttad. to 
AA^nliicMt impnovmiJvU ok int \)ationA 
in tkt ntthodA mnk and KtAiOAdi — again, 
MJtk poMiMe. tUinUon to othiA iitZdA, 
C. OuXvUa. KUating to utiliti/ on. fiilesfonctt 

1. PiobabiJUty thajt KueoJith can AVwt oA the, 
b<U44 ioK new ijivantion, inpfwvtd ttjchnology 
and pfULcticat apptimtionA, 

2. PKobabte. contnA.bujUon KUtoAch to ttdwot- 
ogy auuimtnt; to utimting diMcJt ok 



CRITERIA iMiiK9Jit, inttnitd oK unintMdui e^^ecC* o< 

F(7R vUAting ok pKopoAed tedinotogiu and ttdino- 

rmm or togicat appUxiaUonA, 

SUPPORT 3. IdwUiication oi imitUate. pnagmajtic conttxt 
Of and tuvu oi anticipattd KUtoKdi kuuZjU, 

RESEARCH P. OuXtKia Kelating to jutuKe., planA. and potu/Uial 

PROJECTS oi a countJiy oK Kzgiom 

COKT'V. : 1 . Anticipated e^^ect upon cjOuntKy'A oK Kegionat 



aetivitiu and ptam, and upon tkt itKuctwit 
oi the. iietd in the. countKy, 

2. PKobabitity that KeAeoJidi mJU tend to wideA 
dCiiuAion not only oi tzcknicjol KeAuJUA, but 
oi AtAMdoAxU oi mKkmn&kCp, j^ducXivity, 
tnadition in the iieZd, etc. 

3. PKobabtz inituejviz oi the. KeAeoKch upon cap- 
ahiJtitieA, inteA.eAt&, caKe.eKi oi poAticipating 
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tMintus Xft^Xaence on cAwtLon oi Imoi^hM 
and ttchUcat cainpetencce&. 

A» the choices of works sod projects prollferste, while the futidlng 
end other resources keep stesdy or even dljeinlsh, the Isportsnce of such 
crlterls becoMS grester end grester. In Instsnces where consolidsted 
Informstlon is slaed st helping decisions on funding end support for 
research and developsient by legislative bodies » councils » «inis tries » 
industries, etc., clearly these criteria should play a crucial rolls in 
selection and evaluation of inforBation appropriate for consolidation. 

7 A IkTA EVAUIATION 

Scientific, technical, business and related literature contains 
mny valuable data covering a wide range of diverse fields. Many activities 
in these areas are about data per se. Unfortunately, the literature also 
contains many data that have erroneous values, that are only marginally 
correct or even worse, that are. plainly false. 

Even in the area of ••hard" scientific and technical data, (e.g. even 
on measures of physical phenomena such as thermal conductivity of 99.5 
percent pure alumimun oxide) considerable discord exist in the values 
reported* Owing to difficulties encountered in the accurate measurement 
of the properties of materials and processes and in the adequate charac- 
terization of test specimens and conditions, the data recorded in the 
scientific and technical literature are often conflicting, widely diverging 
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and subject to 4 large degree of uncertainty* Indlscrlnlnate use of lit- 
erature data for engineering and design calculations, for health and other 
applications, without knowing their reliability is dangerous and nay 
cause inefficiency of products and other fsllureSt which at tims can be 
disastrous. Consequently, it is recomended over and over again that only 
critically evaluated daU should ever be used (7-10) . CRITICAL tMTA ^ 
that yohldi may bt uubtd uUjtk coniidtmt in pLuvUng tip^KimwtA ani p«o- 
jtcXA, xabicing fiuutU and InteApfittinQ phenomena. 

Errors for hard data can be in order of aagnitude, as many studies by 
national and international bureaus of standards and other institutions 
have documented. As a result many efforts are nade to cope with the 
problem. For instance. International Council of Scientific Unions (ICSU) 
has instituted a Committee on Data for Science and Technology (CODATA); 
this is an international forum on data evaluation; it produces state^ of- 
the art in many countries of the world (see CODATA Bulletin , published 
since 1969); and it has instituted wide efforts for evaluation of dat«A and 
production of critical tab?. Information centers have sprung up that 
are concerned with validity and reliability of scientific and technical 
data, such as the Center for Information and Numerical Data Analysis and 
Synthesis (CINDAS), Purdue University, which among others collects and 
compares data and draws recommended curves (which also include disparate 
values that were reported in the literature). 

In the areas of the *softer* data the situation is obviously much 
worse. Thus, experiences have shown that particular care has to be exer«> 
cised in acceptance of such data and that probabilities of error have to be 
always considered. 
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As • rMult of this situstion In rslation to both, 'hard' and 'soft* 
data •ttox ~ .re expanded to develop aethods for dat« evaluation, and in 
data production and processing Methods for error reduction and quality 
control (7-18). Here are soae of the aore co«>n methods or tests used 
in data evaluation (clearly, the selection of a given test depends on 
the nature and properties of data): 



UETHm 

FOR 

VATA 

EI/ALUATION: 
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? . CowpcutcAon : obt/Unbig data, on Xfce 6am. pfcenom- 
enom oK Htm inom a mmb&L oi diUiAtnt 40iUice6 
and coMpa/UMd ioK dUcAipanUu; Kuotution and 
fLtJConcAJUation oi dHagfutrntnti in coniticXing 
data, 

2. CoM.elatiom utabtUhing, contfiotUnQ p<uumetXM 
and cowittating daibi on voaajoiU poAomiteJU, 

3. VttiAminlitic. tuta HoK tht data on tht Acant 
Ittm in one. Kexuond) utabtUhing *ii ... thtn' 
conditionA andloK conAtZationb btJbatiA data ioK 
diii^AijnJt y/OAAAblu in a fvtcjoHjd and cht^Mjng ii 
tkty txi&t. 

4. PfiobabUiAtii 4:tAtA - pcuutrnjOuc. data {amming undeA- 
Lfing noMnal diityiibution) : 

* -teit oi coniinmtion oi a nomal dUtfUbution 
OK nofunaJt KtjtcJtion 

* gJU)6A wvoK tontJiot method - AcAeenoig b uaui 

on diit/Ubution oi AotioA inuotving vutAmt voCueA 

* cjompofiiAon oi data to hiitonical exp^uencM 
(MfccAe avaiJtabU] — e.g. hUto/UeaUy obtained 
mtanA and AtandoJid d^MotionA. 

1 ^ir? 
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FOR 

EVALUATION 

COtfT'V.s 



5. PtobedUJUitijii tutA - notwoAcmttfUc data, 
{noKmoJbUbi caiwot be o&^umecO: 

* fiough intuitlvt iOKt - aompajLUon wWi 
hUtoKical expvUtnct 

• tiAt-'oi liiqualULeA - i.t. tut oi pnopoJvUoH 

\jaluLU that cAt moKt than 6omt caJtcuattd 
aanUoMt inom tht mean 

6. CtaMlUcatlon o£ pattMM {in typtA oi vofuaJbitity 
and In tuting ioK untuuat \hUma ) : 

* cuAve iitting uUth thtoKttlcat ok mpifujcal 
equation& 

* cuAve, ctoMiiicxUion tut6 - patteAM o^ wUuu 
\HUilabtu can takt. 

7. TheoKtticat pitdictioni i (jmpojU^on oi data mtk 
thtoKttical pxedlctlon ok laith Kt&ultA deKivtd iKom 
tkijoKztLcat KeJLatLomkLpA ok iKom gzMAaJUzed 
impiKicat coAKeJtatlonA, 

i. BiKJOK AcoKtt utabtUhin^ a pKioKi, a fyUtuKt. ok 

VUIOK AOOKt. ioK tUZKlf itW 4M A KtCJOKd {tAAJOK HOtt, 

UktUhood oi tAKoK) and dituking agalmt It, 
9. InjoJimx ttifs appty^jig Kulti oi comnon AUiAt and 
expcA^cence to autu the, coKKftnuA oi data. 



In data production and processing quality of data can be checked and 
laproved by iudlclous application of quality and process control. One 
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■ethod for this consists of establishing a sampling routine to contin- 
uously monitor the quality of various aspects of data handling process. 
Another method Is to establish acceptance sampling I.e. rules for deciding 
If a particular mrk lot Is or Is not of acceptable quality. 

A true data evaluation, as discussed here Is much more than what 
often passes as ''data evaluation'', such as checking If right formulae were 
used. If correct references were Included, If the form of references or 
reporting was right, etc. It Is also more than peer refereelng and passing 
of peer Judgement. It Involves test and confirmation of the very validity 
and reliability of data reported - first, foremost and exclusively. 

Hovever, the big question Is the cost, effectiveness and benefits 
of data evaluation activities. It is a costly and complex effort. Is it 
worth it? There are situations %fhere extensive data evaluations may Indeed 
be necessary and cost-effective (e.g. in terms of wrong decisions which may 
be made on the basis of wrong data) and other situations where the extensive 
evaluation produces only marginal benefits. Nevertheless, when data is involved 
in information consolidation some effort has to be expanded on data evalua- 
tion. 

7.5 Evaluation Of iNFORmrioN Sources 

For a long time information speci^alists and librarians have been con- 
cerned with criteria for evaluation of information sources, ... of print 
and nonprint ones ... of monographs and periodicals ... of open and fugitive 
literature of primary, aecondary, tertiary sources ... of books and 
textbooks, pamphlets and manuals ... of records, films, tapes, slides ... 
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of literature In science as well as in fine arts, in business and in 
industry, in contemporary literature and classics and so forth. 
Thus, over the years the criteria have become veil developed; their 
application in selection constitutes a high and quite unique professional 
art by information specialists and librarians. Specific libraries and 
information centers have developed by necessity specific criteria to serve 
their needs. Hany of these criteria are applicable for adaptation in 
evaluation of information sources for consolidation. 

Here are the ten major criteria most often used in evaluation of 
information sources: 

?. Uhy: ?uAp06t and ^cope. Vlwpoint. 
Z. ¥oK Whom i Iittendect audcence. Ntzdi Xntendeot 
to ^atUiy. 

3. What} SubjejcJt matt^. Leve£ oi dii^ioitty. 
ExhwAtivity. ExXznt oi luppoHtijJt mxtViloit. 

CRITERIA 4. By Whom t AwdwnAjy, KtputatAjon, honuty, cAcctt- 

FOR biJUty oi awthoKU), iMtUutlon vohMt u)onk p^^ioHm^d 

EVALUATIOH oK XA^ocng organization {i^ no individuaJt amthoK). 

Of In audiovi&uaJt wat/vuaJUi peKiowvt, photogAapheA, 

INFOmnOH qjtc. 

SOURCES: 5. fttfie^e : AathcJuty, KtputauUon, honuty, cA^dibiJUty, 

oi pubtiihe/i. In jouAnaJUt zxttnt oi KtieAtting. 
In audiosU^uaJU and ^ilmt dOitctOK, pfiodaceA, ttc. 
6. Vhvi t fimtJUnU6. Up-to-datintju oi itxppoKting 
matvUaJU. EdULont ii AucceecUns tUtionA, txtvit 
updtuU and AMlUaiu 
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7. Hom: T/LZjoubmnt; KZAdaJUUtfii itytt; ofiganization 
0^ piutntaJbuom cJUuuty; vuttnZ oi joAgon; quality 
oi MuAtAotioM and QHApiUcL 
t. In wficU my * PhyAical tupzcti: ^ofmat, ZAy-out, 
p/Untt teglbUJjty, tUntUng ... fox audio\fliual6'' 
^oHmout, tay-outt \flnuU. ok audio quality, fuadabltlty 
oi captions, coloA, iyndvioiUzation, ttc* 
9. How muck i PJuce.. Vo^^ibly'' cjoU'b€ne,iiU. 
10. In cmffUiUon to: O-CfieA hlniJbui AouActi -in tht 
iubjtct. OiJwA AouAce* in coUz&tion, 

The work or data Itself reported in Information sources may be sub- 
jected to further evaluation by criteria previously enumerated. And 
ultimately, the sources will have to be related to users. 

7.6 User Evaluation Of iNFORmrioN Sbwices 

In this chapter the stress Is on criteria for evaluation of Information 
(Including data) and Information sources. To get a rounded picture of 
evaluation as a whole it la appropriate to diverge for a moment from the 
main topic of the chapter and discuss evaluation from tha polnt-of-vlew of 
users of Information services and products. 

A great many studies have been performed on what the users value In 
the services and products of Information systems in general and information 
analysis centers in particular, (e.g. 7-13, 7-14). Out of these studies 
came attempts to define a act of general criteria by which users tend to 
evaluate and Judge information services and their products. Here are 
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five general classes of criteria or dimensions which are found to be most 
often applied by users: 



USERS' 

CRITERIA 

IN 

EVALUAUNG 
AN 

momnoH 

SERVICE: 



1 . Jnjc imation {ok data] quaJUtf, ^including 

* PKzcUion and accwuicy oi in^oKmcuUon. 

* CKexUJbltUif oi thz louActU). 

* Recenct/ inioHmouUon. 
t. Scopt, IncJtuding: 

* CompKtkzn&ivtnu^ oi subject ok topic cjo\)Vuxqz. 

3. AppnjopvuLt^nVii . AjfuUmUrtQ*^ 

* Fitting taitk need6» KzqaOimzntA, Kexiuut; 

degA.ee to u)hich iA^oJunation l6 pvuonaJUzQjd u HJiqujut^d. 

* PegA.ee KzachJing ok exceectoig inionmUion 
ov^Ktoad OK tolviancz ioK pKoctuing in^oKmtion. 

* FittijiQ uiith om capabiZitiu: tanguagz, 
lopkUtication, ItveZ. 

* PegA.ee opinioni, zxtKOMou^, inKzttswnt 
inioKmtion. 

4. Kaflfl^e and ha^itz jactoKS, including: 

* Tone ICLg in Ktctiving in^OKmaXlon. 

* Eo^e oi iuagz o^ KVLOjbo^ inionmation (e.g. 
^onmat: additional 6tep6 K^uiAed) . 

* Ea6t oi acce46 to tkt ivtvicz (e.g. miniMm oi 
Ktd tapt and papemoKk, pnotviunal delays, 
diAtancti, channU^). 
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CRITIERIA 



/lece^cued in accu6 and oAe. 



IN 



5. Co6t6j incZuding: 



^VALUATV4G 



A}i INFORMATION 



SERVICE cota'v. 



* IndLiAtcX C06t in acce6A-c«g and u^ing thz ivivixiz 
and in po^t-pnxxi^jbiing oi inionmtion. 



In different situations different priorities may be assigned to each of 
these dimensions. In addition other specific criteria may be used by 
different users in the same situation and by the same user at different times 
or situations. Thus, these criteria tend to be wore fluid than the other 
discussed in this chapter. 



Who should be the evaluators? Ho%r ahould they go about doing the 
evaluation? These are the big questions in evaluation. The major problem 
in any and all evaluations are not the criteria, but their application. 
Explicit criteria improves Judgement, but no criteria can ensure a complete 
consistency and agreement even among subject experts. 

Some degree of subject expertise is necessary for a person to be an 
evaluator. The more specialized the subject and the clientele the greater 
the expertise required. However, studies show that even in rather narrow 
scientific specialties where high degree of expertise is present among the 
peers, scientists (experts) tend to disagree in their evaluations; the Judge- 
ments are not necessarily in agreement, particularly in the "gray" area of 
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•edlum value, nor are the judgenents always consistent (7-20, 7-23). The 
* softer' the field or data the liore disagreement and Inconsistency can be 
expected. Getting one single expert In a field to evaluate a piece of 
Information or an information source may not necessarily be an assuring 
solution. This fallibility of evaluation should be realized and not ignored. 

The only way to resolve this problem of evaluation is to search for 
repeated evaluations and for some sort of consensus. The first two examples 
presented in the next section illustrate this approach. 

Some information consolidation can be achieved without using artifacts 
(e.g. printed documents). The information source for consolidation can be 
an expert, or rather the knowledge he or she has on the subject. The con- 
solidated product is derived directly from that personal knowledge. The 
problem, of course, is evaluation of that personal information source. It 
is a most difficult and even more a delicate proposition. The standard 
academic ways of evaluating students' knowledge are out of the question. 
The only way to evaluate an expert's knowledge of a topic is to do it indirectly. 
And this can be done only if the expert has published something on the topic. 
In that case the publication is evaluated on the basis of the criteria 
discussed previously in the sections on peer review and on evaluation of 
information sources. But, the knowledge of any expert should be evaluated 
somehow. For it could be wrong, outdated, biased. It was found as such 
many tiaes in many places in the past. Again, as the succeeding examples 
show, one way out is to use knowledge of a number of experts and not only of a 
single one. 

The ideal situation is to have evaluators that are both: experts In 
a subject and experts in ioformation services (Includitig users) . The biggest 
an4 most often occurring ^oUem is when the evAluators are experts in only 




Expertise In a subject does not at all assure knowledge of 
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coBWinicatloa In that subject and even less of the needs of Information 
users and ways of Information services . But somehow It happens so often 
that a subject expert wrongly assumes himself or herself to also be an 
Information or library "expert", and often their basis Is nothing more 
than that they read or have used a library. Conversely, expertise In Infor- 
mation work does not qualify one to be an evaluator In everv subject. But, 
somehow many Information experts, on the basis of years of experience, assume 
themselves to be competent "evaluators" In any subject. Needless to say, 
both positions are fallacious and even dangerous. Unfortunately, the Ideal 
situation mentioned above Is rarely achieved. Thus, a variety of compro- 
mises have to be worked out. The first and essential step In those compromises 
Is to push for recognition that nobody Is an "expert" In everything. Know- 
ledge In one area, no matter how great, does not qualify one to be an expert 
In another area. 

7,3 Three ExAff^s 

7.S.1 Literature Evaluation 

The first example Is from the National Clearinghouse for Alcohol 
Information (NCAL) , of the U.S. National Institute on Alcohol Abuse and 
Alcoholism. One of their services Is to provide a quality evaluation rating 
for the documents announced by the Clearinghouse (7-5). They have a Quality 
Evaluation of Literature System (QELS) which Is designed to select and 
discriminate among literature In the field on the basis of quality criteria 
developed by alcoholism field professionals and to announce the resulting 
coaparatlve ratings to literature users. In this way, QELS aids literature 
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users In determining those documents of highest potential value to them. 
In addition, the Clearinghouse announces all of the literature collected 
and provides various services, QELS is only pne of them. It is a type of 
an information consolidation product and service. It uses peer refereeing 
as its basic method. 

The mechanism of the system starts with the initial document ratings 
by a group of highly regarded professionals who are peers of the authors. In 
other words, each document is evaluated by a panel, but panel members work 
independently of each other. Then these 'raw' ratings are converted into 
a standardized score for comparability. The scores are announced through the 
information services of the Clearinghouse. The users are encouraged to 
provide their own feedback ratings which are then factored into a document 
score during a regular cycle of additional review and update. 

The rating of the criteria is shown in Figure 7-1 . Numerical ratings 
assigned range from 0-100. The numerical rating for each document is then 
converted to a so called stanine score through the use of a general statistical 
rating standardization technique that provides a basis for comparison of raw 
ratings. This provides for consistency even though raw scores for a document 
msy vary from one evaluator to another. This service has received a very 
high acceptance by users. 

(For more information contact: National Clearinghouse for Alcohol Infor- 
mation, P.O. Box 2345, Rockeville, Maryland, 20852, USA). 

7.8.2 Selection for Evaluation Synthesis 



the second example la from the Hepatitis Knowledge Base (HKB) of the 
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U.S* National Library of Medicine (7-1). This is a prototype Knowledge Base 
in the Knowledge Base Program, a larger undertaking whose goal is to contribute 
to more effective access and use of biomedical information in solvin?. the 
dailjr problems of diagnosis, prognosis, and treatment of illness. Knowledge 
Base is an integrated medical information system in which current biomedical 
literature in specialized areas is identified, selected, reviewed, condensed, 
and synthesized by experts. Based on experiences with the Hepatitis Knowledge 
Base (under development since 1976) two other subject areas, peptic ulcer 
and human genetics, are being developed. 

As the work on HKB began the difficulty of the problem was quickly 
revealed after a MEDLINE search retrieved 16,000 publications 8n viral hepa- 
titis in the English language alone for the past 10 years. That so much was 
published in a single field of medicine led to the simple conclusion that a 
complete literature reviev was impossible. Rather than a full literature 
review, initial inform^^tion sources were lindted to recent reviev articles 
published by experts in the field. Review articles were chosen because they 
are a high-quality, analytical, organized, and compacted synthesis of infor- 
mation in a given area. A degree of evaluation is already built in; also the 
highest quality and mrst relevant literature is cited. 

Approximately 40 review articles, published by hepatitis experts, were 
selected to construct the initial draft of HKB. The contents of reviews 
were studied, topics selected, arranged by topic headings and subheadings 
and "cut and pasted" into a single body of information and put in a computer 
to facilitate retrieval. The organization of topics was by a highly structured 
hierarchial arrangement. The topic headings serve as a table of contents 
and consist of a detailed listing of subject matter aspects one expects In a 
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large, thorough textbook on a given medical subject. For each topic head- 
ing or subheading there is an accompanying statement which is a synthesis 
of the state of knowledge on that heading. Bach statement is supported 
by *Mata-elements" which are paragraphs derived f rem 4Aie review articles. 
The ccmtent of these data-element paragraphs was only minimally edited. 
Often data-elements taken from different revievs contain conflicting data 
and views. It is the purpose of the %fhole statement under a heading to 
reconcile such differences wh«i possible or to leave them unresolved when 
appropriate ~ that ia, to synthesize the state of knowledge as it can 
best be understood. Citations to primary literature in a review are included 
with given statements as supporting evidence. 

Figure 7-2 shows a heading with its three subheadings from the table 
of contents of HKB. Figure 7-3 shows what is provided for in one of these 
subheadings (52H)» namely, the synthesized statement about the heading, 
supporting data - element paragraphs and literature citations. The synthesis 
is a brief, compact, telegraphic, hard statement of the major known points. 
It is followed by several supporting paragraphs from the review articles and 
a selected list of citations. Each heading, statement, data element and 
citation is identified by a paragraph number. These allow for further 
displays by computer, that is for an interactive access and flexibility in 
exploring the knowledge base; fbr instance, by typing the unique paragraph 
number (or placing a cursor on the number displayed on CRT) any stibject 
of interest can be immediately displayed. When in printed form these para- 
graph numbers allow for cross-reference retrieval and access. 

The methods for arriving at the contents and further updating of HKB 
is evaluation and consensus by experts. The initial draft of HKB derived 
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41H Morphology, antlgmlc structure^ and loBitnology 
of the hepatitis A virus (HAV) 

43H Morphology of the hepatitis A antigen (HA Ag) 

S2H The unique antigenic identity of the 
hepatitis A virus (HAV) 

87H Distinction betveen the hepatitis A virus 
antigen (HA Ag) and other antigens and agents 



ElfiilRLiZ: SAMPLE EXCERPT OF THE TABLE OF CONTENTS OF 
HEADINGS AND SUBHEADINGS IN HEPATITIS KNOWLEDGE BASE. 



S3 ttfiiqiM antigenic identity of the hepatitis A virus (HAVi has 

been e<it«blished by m large series of intertwined laboratory, volunteer, 
and clinical studies of HAV infections in Mraosets, chi^pansees, and 
mmm. Study of the induced disease, the virus*like particles isolated, 
the antigenic responses, and their interrelationships establishes the 
■A At as the unique infectious hepatitis A virus; the HAV is Morpholog- 
ically and antigenically identical with the NS-1 strain, the CR-326, and 
the particles of Cross, Peinstone, Maynard, BilleMn, DeiidiaK^t, and 
tttckerMn. 

54 That soiiv ^p^cies of narmsets are susceptible to iAV, by 
either parenter : oral inoculation, was confirned by a number of 
laboratories (ret. 232, 237, 234). These studies have allowed 
isolation and Morphologic and antigenic characterisation of the 
hepatitis A antigen particle (HA Ag)« 

55 In ms hepatitis type A was transmitted to tsMrins, snail 
South Anerican sonkeys (ref. 236). The relationship of this 
hepatitis in taMrins to husuin h^titis A was firmly established 
by coded studies (ref. 518, 519) and was later oonfirmed by others 
(ref. 491, 700, 736, 932). 

56 Eleven of twelve theoretically or proven positive type A 
hepatitis q>eciiiens induced hepatitis in Mrmosetsi whereas four 
hepatitis B speciaiens, one infectious smonucleosis seriA, and six 
nonal control --era induced no biochenical or histological liver 
changes in inoculated anisMils (ref. 232). 

57 Sixty-five of eighty-nine animals inoculated under code with 
hv»patitis A specimens develc^ed h^titis; in contrast none of 
sixty-five animals inoculated with control sera or plasma showed 
any sign of disease nor did uninoculated control groups. Marmosets 
infected from patients with MS-1 strain of hepatitis A (ref. 637) 
produced feces containing 27 nm cubic virus-like particles (by 
immune electron microscopy (ref. 313, 315, 935) and contained the 
fecal antigen of HAV (ref. 321, 209, 208). All specimens con- 
taining the virus-like particles or containing the fecal antigen 
induced hepatitis in marmosets. However, some specimens with 
neither the virus-like particles nor the fecal antigen induced 
disease in the animals indicating that infect ivity in mariMSets is 
the most sensitive of test systems (ref. Z22). 

231 Deinhardt, F, Peterson, D, Cross, G, et al.t Hepatitis in marmo- 
sets. Am J Med Sci , 270 (1)« 73-80, 1975. 

236 Deinhardt, P: Hepatitis in subhuman primates and the hazards to 
man. P. 55. In: Bilner, H, and Beveridge, WIB, ad. Infections 
and immt ^suppression v% subhuman primates. Munksgaard, 1970. pw 
504 I62i 1969. 

253 Deinhardt, F, Itolfe, L, Peterson, D, et al.: The mythology of 
various hepatitis A virus isolates. In: Hennesen, H« Perkins, FT, 
and Ragamey, KH, ed. Proceedings of the International Symposium on 
Viral Hepatitis, organized by the International Association of 
Biological t'tandardization. Karger, 197^. 113 DE615E 1974 v. 
30. 



FlGURr 7-5: SAMPLE EXCERPT FROM HEPATITIS KNOWLEDGE BASE LISTED 
.?rM A SUBHEADING 52H THE UNIQUE ANTIGENIC IDENTITY OF THE 



- 136 • 



frM the 40 revitws was considered «• a single person's view of vh-it is 
kno%m about viral hepatitis three years previously. Consensus on contents 
was then sought from 10 experts in the field* Each expert was requested 
to read and beccne generally familiar with the entire draft knowledge base 
provided in hard copy, and to perform a thorough, detailed review of one- 
tenth of the material. They were asked to identify weaknesses, inaccuracies, 
and missing Information that needed to be remedied; consider and suggest 
changes in overall organisation of the data base; suggest changes In individ- 
ual data elements (revritlng for Improved fidelity or clarity, elimination 
because of unimportance or redundancy, shortening or lengthening, identifying 
known but missing information to be Included from the souri ^ documents 
or from any other sources, and other changes for whatever other reasons); 
and to censlder and suggest changes in the headings and heading statements. 
Graatest emphasis %ias placed on reaching a consensus on the state of knowledge 
for each heading. This is because synthesis statements are likely to be 
the most important pathmy for information transfer. The consensus may have 
ranged from unanimity to support of two or more mutually exclusive views, 
or to the belief that necessary Information i^aa lacking. The statements 
simply describe whatever the views are. No attempt was made to force conver* 
gence toward a alngle consensus when supporting data does not warrant only 
one view. The written conaenaus reflects the content of the material from 
published source documents; personal knowledge by the experts of unpublished 
Information was exclucted from considmration ao as to avoid the additional 
problems inherent to the assuaption of a function now exerted by the 
editorial board of acholarly Journals. 

Decisions as to inclutlon, exclusion, and/or modification of content 
Q -re dmtermined by vote of the expert gro\4>« The chairman had final 
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authority in determining when consensus had been reached; generally, vhen 
t%io or more negative votes occurred, the paragraph under consideration 
was nodlflad and/or reconsidered by the entire group. The consensus- 
reaching process was facilitated by the use of coaputer conferencing. 
Had the process been done in isolation, the result would have been a con- 
sensus on what had been known about viral hepatitis some tine previously;^ In 
fact, the process was neshed with the updating proCv ; described below. 

The next problem was methodology for updating; after all as knowledge 
changes a knowledge base needs to be kept updated. The Hepatitis Knowledge 
Base required both an initial and continuing updating process. The initial 
update was needed because it was recognised that by the use of review 
articles the initial draft would be unavoidably about three years out of 
date. The plan was to have the group of hepatitis experts update the content 
of the initial draft with materials selected from recer.tly published scholarly 
Journal articles. Even that was proven wholly impractical because a search 
of MEDLINE covering the most recent two year seven month period retrieved 
some 5700 articles. Thus, a unique combination of known quality-filtering 
techniques were used. This included analysis of citation patterns of 
articles, authors, and joumala in the initial draft of HKB and a Journal 
citation analysis from Journal Citation Reports . These methods identified 
Journals in which the highest quality literature on viral hepatitis appears. 
Thus, a small and manageable set of Joumala was identified from which to 
select. As expected the mass of good articles was found in a very small 
proportion of Journals of quality. Forty-seven percent of all citations 
(in initial draft reviews) were to articles in five Journals and approximately 
80Z in 18. It aeemed reasonable to move from this a posteriori identification 
of quality Joumala to an a priori asaumption that those Journals would remain 
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SO in th% iwedlatc futurs. It vas also sssused that by selections for 
updating froa the 18 leading Journals, the articles will contain citations 
to other important sources. Important new findings on hepatitis cannot 
remain long outside the ken of the authors who publish in these Journals. 
Furthermore, eclectic users will bring in those quality items possibly 
missed. 

This quality filtering process made the updating manageable. By 
focusing on articles appearing in 18 leading Journals only 674 articles 
instead of 5700 needed to be reviewed. When divided among 10 experts each 
had about 67 ax^icles, averaging four pages each. Articles were assigned 
for review without matching contents with special interests of experts. The 
experts were also encouraged to include in their consideration any other 
publication from any other source which they knew about individually. 

Each expert reviewed the assigned articles to select information new, 
relevant and important enough to propose adding to HKB. The experts wrote 
a synthesizing paragraph statement, including the relevant citations. These 
paragraphs were analogous to data-element paragraphs in HKB. Changes in 
associated headings could also be proposed. The experts* proposed new 
data-elements, or suggested revisions of synthesizing statements which should 
be integrated into an updated version of HKB by a text composer; and the updated 
draft distributed ii. ' ard copy to the 10 experts for further consideration, 
modification, or ratification — that Is, for consensus developrent. As 
consensus was reached among experts modifications were entered into HKB to 
stay. Iterations of this process continued until the knowledge base was 
completely updated. After that, distribution of three to four newly published 
articles monthly to each of the 10 experts allows maintenance of the infor- 
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Mtlon in the HKB only tvo or thrM Months behind what l8 published In 
the general literature. The aenu of journals In selection of articles Is 
not aeant to be fixed; analysis of the MSt recent writings and citation 
pat cams tries to detect any shifts in quality Journals. 

To asseable, repeatedly update* and reach consensus on the content of 
HKB has required extensive, continuing, reiterative coBBunications between 
the 10 experts and the staff of HKB. Coonunicatlon was acconplished through 
computer conferencing, which proved to be an effective channel of comunlca- 
tion aaong a number of people for this particular purpose. 

The Hepatitis Knowledge Base is something betweeen a synthesizing book 
(or textbook) and a bibliographic search. At one extreme is the well- 
written, highly polished, intellectually sound, integrated, non-redundant 
single authored book or review article. At the other extreme is a list or 
printout in response to a request for a bibliographic search which enumerates 
citations, sometimes with abstracts, in which can be found a wide range of 
writing styles, quality of work ranging from superb to bad or trifling and 
much redundancy. The HKB has some attributes of both. It is a highly 
organized sound body of information, but Includes widely varying source 
materials from many authors, differences in style and depth of detail and 
deliberate redundancy when information is important to more than one heading. 
It is to be used mainly as a source of needed information, but it does not 
read as a book. The process is one of synthesis of existing knowledge frnm 
peer reviewed publications. It is not a method for generating new knowledge 
or for first recording of new knowledge. It is not competitive with books 
and Journals. 

The Inclusion of conflicting views and data assures that it will not 
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tecoM ttone official vtrslmi of **truth*\ Rotation of membership in the 
expert group and inclusion of menders with divergent interests and knowledge 
is done to minimise stultifying effects. Requests for comments from users 
are made to evaluate the process and coverage. An open process is intended. 

This example pertains not only in particular to the' methods for evalu* 
ation, but also to Information analysis ttid synthesis treated in the next 
chapter. 

After more experience is gained with the contents of HKB, the plans 
are calling for a number of derivative products and services. These include: 
hard copy or microform publications of all or a selected portion of HKB; 
short versions consisting only of synthesis statements for use by medical 
students; progranned access to selected questions and answers via computer 
terminal or by telephone to access audiotapes; educational modules packaged 
with audiovisuals for selected user groups, etc. 

(For more information contact: Knowledge Base Program, National Library 
of Hedicine, Lister Hill National Center for Biomedical Communication, 
8600 RockvUle Pike, Bethesda, Maryland, 20209, USA). 

7.8.3 QkTA Evaluation 

The third example is from the Center for Information and Numerical 
Data Analysis and Synthesis (CINDAS) at Purdue University (7-4 » 7*10). 
The Center identifies from the literature, compiles, critically evaluates, 
analyses and synthesixes numerical data on the physical properties of 
materials with the aim of generating recommended reference data for world 
wide dissemination. This data is useful for scientists, engineers and 
technicians (e.g. in design and construction of hardware equipment, buildings 
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in experiment). CINDAS covers fourteen thermophysical properties and twenty- 
t%ro electronic, aagnetic, and optical properties for nearly all materials 
in all physical states and at all temperatures. 

The process resulting in recommended reference data for a material is 
carried out in three stages: 

1. In the first or documentation stage ^ the world literature is syste- 
matically and comprehensively searched, the original documents of 
interest uncovered and procured. Documents are reviewed, codified, 
cross-checked and classified (Indexed) by data properties and 
materials. 

2. In the second stage, the documents are studied, data is extracted, 
structured, organised, converted to uniform units, and homogeneously 
plotted and tabulated in the form of 'Tables of Original Data" 
which present all the available experimental data and information 

on a given material and property. 
3* In the third stage internally consistent tables of critical eval- 
uated '^best data" are prepared and "Tables of Recommended Reference 
Values" are generated. Subsequently, the organized data is again 
critically evaluated. These Tables include all values found and 
show divergence in results. 
The detailed procedures which CINDAS follows in data complilation as 
well as in data analysis and synthesis are not necessarily a matter of 
established routines and do vary from property to property and from one group 
of materials to another. There are certain principles which must be followed, 
however, irrespective of the type of data or materials Involved. For example: 
(a) the data should be extracted directly from their original sources to 
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ensure freedom from errors of trsnscrlptloo; (b) the characterisation and 
physical and chemical conditions of the test specimen should be specified 
as clearly as possible so as to fully identify the materials tested; (c) 
especially for solids » the source of the material » method of fabrication » 
thermal history » heat, mechanical » lrradiatlve» and other treatnients of the 
specimen and the measuring method and conditions should be noted; (d) if 
a comparative measurement method is used, the material used as comparative 
standard and its property values should be cited; (e) the accuracy and 
precision of the data reported should be separately noted; (f ) the 
complete reference to the original work should always be cited with the 
data; etc* Whenever some of the above criteria cannot be satisfied because 
of absence of necessary information in the original work» an attempt is made 
to contact the author » if possible. In the cases where data cannot be 
adequately evaluated by CINDAS due to lack of required information, such 
dataware appropriately '^flagged**. 

Considering the thermal conductivity data for example, in the critical 
evaluation of the validity and reliability of a particular set of experimental 
data, the temperature dependence of the data is examined and any unusual 
dependence or anomaly is carefxilly investigated. The experimental technique 
is reviewed to see %ihether the actual boundary conditions in the measurement 
agreed with those assumed In the theoretical model to define the property. 
Since the primary factor contributing to unreliable and erroneous experi- 
mental results is the systematic error in measurement, experimental data 
can be Judged to be reliable if all sources of systematic error have been 
minimized or eliminated and accounted for. This ie examined if it was 
considered by the author. Besides evaluating and analyzing individual data 



-143- 



Mts, correlation of data in taru of varioua controlling parasatera ia alao 
employed aa a valuabla technlqua in analyaaa. Savaral propartiaa of the 
MM Mterial can be croaa-correlatad. 

It ia Important to note that irraapectiva of how much experimental data 
ara available, reliable Information exista only after the experimental data 
haa bean critically evaluated and raconmended valuea generated. Figure 
7-4 aervea to illuatrata thla point . It preaenta the experimental data and 
the recommended valuea on the thermal conductivity of titanium carbide from 
aix aourcea and ahova that the lover two aeta of experimental data are utterly 
erroneoua, being about five times too low at 800 K and ten times too low at 
1350 K. Yet the lower two sets of data were published by an Internationally 
well-kno%m scientist and were obtained by using two completely different 
experimental methods for measurement. Titanium carbide has been extensively 
used to make machine tools. If machine tool designers blindly use the lower 
data for design %rlthout knowing that the data are erroneous, one can imagine 
the serious consequence. 

Figure 7-5 presents the experimental data and the recommended values 
on the thermal conductivity of tungsten and shows that most of the experimental 
data are erroneous, conflicting, and widely diverging. It has been estimated 
that the cost of experimental research (around 1978) was about $60,000 per 
published research paper. Since the number of published papers reporting 
experimental results on the thermal conductivity of tungsten is larger than 
100, a total of over $6,000,000 reaearch funds had been spent to produce the 
confusion of experimental data shown In Figure 7-5 . It can apparently be 
seen from Figure 7-5 that it waa not until CiNDAS critically evaluated the 
discordant experimental data and generated the recommended reference values 
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that th« triM valMa of th* tlMCMl conductivity of tungsten vers known. 

(For Borc inforMtlon contact: Center for Infonntlon and MuMrlcal 
Data Analyaia and Synthesis, Purdue tkiivarsity, Purdue Industrial Reaearch 
Park, 259S Yaager Road. Wast Lafayette. Indiana. 47906. USA). 
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CINDAS TEMPERATURE, K 

FIGURE 7-5 : EXPERIMENTAL DATA FROM VARIOUS SOURCES AND RECOMMENDED CURVE. IT SHOWS 
E^60 LOWER THREE SETS OF DATA TO BE COMPLETELY ERRONEOUS. 
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FIGURE 7-a; EXPERIMENTAL DATA FROM SIX VARIOUS SOURCES AND THE RECOMIiB^DED CURVE. 
IT SHOWS THE LOWER TWO SETS OF DATA TO BE COMPLETELY ERRONEOUS. 
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8 itfomitii /m.Ysis 

ScattM» MDunt and quality ~ these are the three basic contemporary 
laformtlon probleM. InforMtlon on a particular subject or InforMtlot^ 
ifhlch may be useful In solving particular probleM Is often scattered all 
over the vorld in a great cany Inforaation sources • Due to *lnfor«atlon 
explosion* there is a great and growing quantity of such sources; but tefor- 
tunately»nany of thea are redundant and/or of uneven quality and s<me are 
of questionable quality. A nuaber of types of systems have been instituted 
and Mny kinds of efforts undertaken to cope with these probleas* One such 
effort is inforeatlon analysis and synthesis as performed by information 
consolidation units • In the previous Chapter » we have dealt with xht process 
of evaluation of information and information sources, in this Chapter we are 
dealing with their analyses and ay^ heals (which also involves evaluation) • 

ANALYSIS U a pKacu^ oi dtt^imaiutg omf i^<>laLtbig 
tht molt laJUwt iniowMvUon conuei/ed by a givtn 
inioAmoution MUAct and izpcMVtatg Hum InioHmtion into 
ttA coMtitiunt tttmtntA on tht baAl6 oi ^vLttiVMUMl 
z\HxtuatJbJt and otheA caajUaaa. 

SYHTHESIS i6 a puocUl oi condoMition and dUtJUULatLon 
oi amJbfztd InioHmtAJOn piom one oK moKt lowicez and 
pAtlMtatlon oi iniohmUion in a nw oAAongmznt ok 6tmc- 
tWLt \aitk an tnteApHjUaXivt ok tvatuAtivt point oi vieia. 
In other worda, once ..ha iaformatlon aourcea have been selected and acquired, 
^^hey muet be examined and further evaluated in order to extract the main pointa 
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of InfonAtlon to be restructured or syntheslxed. The Merging of this 
extracted Infonuitlon results In the updating of the state-of -Information 
on the given topic. 

In Its broadest sense, analysis Is Involved In any and all Inforaatlon 
representations (Indexing, abstracting, cataloging, etc.) and an abstract or 
a sunaary Is a synthesis. But evaluative analysis and synthesis Is not Involved 
In all representations or products e.g. It Is not Involved In Indexing and 
abstracting. It Is Involved In Inforaatlon consolidation. Thus, In this Hand- 
book vhen ve talk about analysis and synthesis %ie nean evaluative analysis and 
synthesis , that Is, we consider these terns not In their broad but in their 
specific Meaning, Involving evaluation. 

A nuaber of Information systems which call themselves "Information 
analysis centers" provide only Indexes, abstracts, summaries and similar 
nonevaluatlve products. I.e. they do not provide evaluative analysis and 
synthesis. In our sense of this term they are not Information analysis 
centers. Unfortunately, among all of the systems calling themselves "Infor- 
mation analysis centers" only a rather small minority Incorporate these 
evaluative functions. I.e. a small minority is truly engaged In Information 
consolidation. In contrast, there are other Information systems which do 
perform evaluative analysis and synthesis, but do not call themselves "Infor- 
mation analysis centers" such as the Hepatitis Knowl^^ge ^ase, or the 
Rational Clearinghouse for Alcohol Information mentioned as examples In 
Section 7.6. As yet there are no systems that came to our attention calling 
themselves "Information consolidation units" - this Is not yet a name accepted 
by systems but a term for functions performed. In other words, one cannot go 
by names of systems, but by the type of functions they Incorporate. 
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Z.2 Evolution 



The aDderti concept of evaluative analysis and nyntheals has Its root 
In the efforts by 18th and 19th century European scientists to cope with 
Information probleM, vast notably Leibniz, Betsellus, GMlln, and Bellsteln.^ 

Following the Second World War, sany governMnts In highly Indus trUllsed 
countries started psylng Increased attention to development and deployment 
of Information analysis centers In a number of specific areas demed of 
Importance to national economy and life. Eventually the Information center 
concept and approaches have been reflneit and accepted on an International 
scale worldwide. 



Gottfried, Ullhelm Lelbnls (1646-1716), German mathematician, philosopher, 
and librarian, started publishing in 1700 Monthly Extracts , which 
suMsrised and critically evaluated the significant scholarly work of 
the time; the publication went on only for about 5 years, but the 
idea was revived some 100-150 yesrs later. 

Jons Jakob Bersellus (1779-1848), Swedish chemist, undertook peric^ic 
critical and systematic review of European progress and literaturfi in 
choiistry and physics and in 1821 he established at the Swedish academy 
Annual Reports ; Progress in Science whidi warn a new form of synthesis of 
knowledge from home and abroad. His efforts became so well accepted that 
he is now considered (he ^^father^' of modem scientific review. 

Leopold Gmelin (1788-1853), German chemist, collected, analysed and 
synthesized data and literature in chemistry; he published in 1817-19: 
Handbook of Theoretical Chemistry , (in 1852 this became the Handbook 
of Chemistry) ; the Institute under his name continues to this day such 
synthesizing work. 

Konrad Frledrlch Belisteln (1838-1906) bom and died in Russia, but a 
German chnist, collected and synthesized data on coiiqx>unds and in 1880- 
1882 published a Handbook of Org j anic Chemistry , synthesizing information 
on 15,000 compounds; the publication Is continuing to this date. 

Each of these scientists waa a onm^n information analysis center or infor- 
mation consolidation unit. Significantly, except Leibniz sll of them were 
chwlsts. Is it possible that modem chemistry owes much of its rapid progress 
and spectacular growti^ to this early consciousness about the Importance 
O of dealing evaluatlvmly with information and producing Information consol- 
ERJC Idstlon prodocusT 
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Since three excellent discussions and reviews of all aspects of infor- 
mation analysis centers appeared recently (7-3, 8-11, 8*20); ve shall only 
summarise here sooe of their major characteristics. In particular^ most 
appropriate in relation to this Handbook are the two UNISIST reports: 
Study Report on the Role of Information Analysis Centers 
in a World Science Information Network , (8-20), 

and 

UNISIST Guidelines for Establishing and Operating 
Information Analysis Centres <8-ll) • 
This Handbook is a companion to these reports. 

The information analysis centers evolved in response to information 
problems that were not handled well by libraries and information retrieval systems. 
These were the problems of obtaining evaluated and synthesized information 
and not documents from which to do a synthesis. Namely, libraries and infor- 
mation retrieval systems have been instituted and oriented to deal primarily 
with the bibliographic and subject control of the flood and quantity of 
literature (publications or documents) and with the access to literature. 
These are extremely important functions and without them information analysis 
centers would not be possible and indeed our civilization would not be possible. 
Information analysis centers, on the other hand, were instituted to deal with 
the extraction, sifting, filtering and the quality of information in the liter- 
ature. Thus, these two types of information systems (libraries and information 
retrieval systems on the one hand» and information analysis centerp on the 
other) are not in competition. They are addressing different pioblems. 
Information analysis centers have these characteristics: 
1. They are oriented toward a body of information in a clearly defined 
and specialised subject or specified mission. They are usually 
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rathw Mrrov by definition, vhich llaltf^ their appeal and 
audience. 

2. Their priaary purpose Is to select, evaluate, analyse and synthe- 
slse Inforsatlon from the literature. They have problens with 
evaluation. 

3. They are aost often staffed by subject specialists, vhich are usually 
hard to get. 

4. They are serving a defined clientele, with specific Information needs 
steaodng from problems they are working on. The specific focus of 
the clientele changes often. 

5. They are expensive. They are not easy to manage. They are hard 
pressed to show results and cost-benefits. Cost-benefits are hard 
to show, even though they may be considerable. 

6. They produce different products and employ different dissemination 
methods and marketing than libraries and Information retiMeval 
systems. These functions are more fluid, diversified, and harder to 
Implement. They provide additional services. 

Information consolidation can be and Is performed within this framework 
of Information analysis centers, but It could be performed on a broader scale 
particularly as to subjects and audiences and within other frameworks as well* 
Information consolidation Is still another step In the evolution of evaluative 
analyals and synthesis of Information from literature. It Is addressing the 
problem of appropriateness. 

8.3 FkxHXJRES IN Analysis and Svnthesis 
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The processes on the baslff of which analyals and synthesis are performed 
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•tart loag before any Mtual analyala and ayatheala. Theae prelliiinary 
and fundaMntal proceaaea Include: 

I. Stxdy oi tht iubjtct axta ok wUMjuoh in uAxc/i 

tht inioHmcuUjOH yoUt be Molyzid and ii/fUtluAizid. 
t. Stuub/ oi tht potwUxt uAVU and uAU ioK wkick 

tht aHaty6U and iynthtUi tfUtJL ht dont. 
5. OMjsanization and 6y6ttmizaJto>n tht conttnts ok 
dmajoXvUitJLu oi tht iabjut ok mliilon, l.t. a 
pKAjoK cAzatlon oi a tabtt o^ cjonttntA, ota^iixjiJtXon^ 
typology, ok <^diiicatlon £oK anaty^jU and ^ynthtUA. 

4. Coniidviation oi obj^jcjUvu, KtiouKcu^ and cjonAtKoXntA 
oi tht 6y6tw OK mnk yocOUn iiokLch analy^JU and 
ignthuJU Ju pviiomtd, 

5. Vvte/mination oi evatuatcve ckaXmaa ioK iUt (U tht 
ba6t ioK anatif6l6 and 6ynthtUA. 

without apeclflc guldellnea from theae five areaa no meaningful and 
rational analysis and ayntheals can be performed. In other vorda^ analyals 
and ayntheala cannot be perfomed In a vacuum, 

Docuaenta to be uaed In analyala and synthesis can be obtained In many 
different ways and by ualng different means and aide as summarised In Chapter 
6 on Selection. Evaluative criteria can be aet In different contexta aa 
aummsrlsed In Chapter 7 on Evaluation. Thua, we ahall not deal here with 
tboae beyond the obvloua statement that documenta have to be procured and 
evaluative criteria aet before any analyals and ayntheals can be done. 



PRELIMIMARy 

TO 

ANALYSIS 
AND 

SYNTHESIS: 
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Th« analysis proceeds along these lines: 

1 . ¥aM4JUaAAMtion vtUk tht total contMU oi a. gi\fzn 
docjMtnt OK Att oi documejttA. 

2. PKtJUminajLy AofuUng on tht biuU oi ^ubjtct cantaiti 
oi docmtntl cund tvatuatlMt cAltvUd. {f-iMt 
euL&iotcoR). 

STEPS 3. StlecXioH and txtfuxcjUon oi tkt mo6t Juttvant ok 

XM AaJUtnt ieatuKti. fUtt/Ung owt oi tmMtdtd inioK- 

AmiVStSi mcuUoH, Reduction oi waXxKiaU to be handttd. 

4, VeKA.iluuUon oi tht tonttntA ok data in iwUoidual 
extfULcti. {Stcond t\>aXxtatix>n\ , 

5. So/tttwfl oi txtKouUtd inioKmation Into cleHAU and 
AtdxZxu^tb {htadingA and AubhtadlngA) accoKtUng to 
tht tobtt oi contents, cZaulii£atlon Achtmt ok 
typotogy ioK .:ht iubjtct ok mU-Uon. 

The synthesl-^ following analysis consists of: 

1 . Comptt^uttcve oKKangmtnt and mtAging oi extKMttd 
jbiioKmoution iioWUn each cJbUA and AidxloAA. 

2. ComttoKUoft tvalvuvUon oi dlHtKuit txtKxctA ok 
data in each clou and ^ubcZoiA . {ThOid tvoluation) . 

STEW 3. ItuoZutLon oi conjUjU Hi any)! ok dztJjM>n to 

jtt pKtitnt cjoniUcXing inioKmation in it/nthuit . 

SfHTHESlSs 4, ComwtUian oi thz inioKimtion ijnto a AtAmtuKx, and 

ioKm mo6t AwUed to inttnded uAtKA and lUU and in 
ERIC aaeoKdanct to objtctb/u, KtiouKcu, comtKOMitA 



STEPS IM 

smnesis 



oi tht AyAttm OK wuX om a toftote^ 
5. EvatiJUiUon oi tht jiMol pHDdacJt accoHdbig to caJLWujx 
K^JtAtzd to vMVU and a6e. {Totvutk euoCiuttcon) . 



As can be seen, according to evaluation, analysis and synthesis Is a 
four stage process: 



STAGES.- 



/. ExHUuatlon oi inifiHmtJu)n howicu (documertCA) . 
2. VvmLuaJUon oi ii/idivAjduat vUHjxcti ok deubx injom 

eodi doamtnt, 
5« CompoAotivt ^ataation oi dLLHeAznt txJtKacjU ok 

dautoi in each cJtcu^ and iubdtau. 
4. l\HUuatADn oi tkt Aynthtllztd pKoducX, oK pKoducXAn 



Criteria used for evaluation In each of these four stages are differing, 
thou^ related. 



EXWLES OF OPERATING INFORmTION ANALYSIS CENTERS^ INCUCING 
DESCRIPTION OF THEIR PRODUCTS ARE PROVIDED IN APPENDIX 1 . 
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9 IfYIEMS /WD STATE-OF-TlC-ARr 

9.1 O/BtVIEW 

In the spectrum of many possible Information consolidation products 
revleirs (of whatever type) tske a special and most significant place. They 
are the highest level of Intellectual re-processlng 6f Information. By 
'revlev' we, of course, mean the critical, evaluative review and not just a 
summary of who said, wrote, or did what. Thus, & bibliographic essay, an 
annotated bibliography, or a fact- report are not a review In the true sense 
of the word. 

The need for and the value of reviews are very well established. They 
have been extensively discussed In a great many of subjects. In professional 
and scientific organizations. In International gatherings, and In all kinds 
of Institutions the world over. The high use of reviews Is likewise well 
documented (see a sunary of findings In reference 9-3). The roles of reviews 
are also well delineated. All this Is way above discussions about reviews 
In relation to Information consolidation and Information analysis centers. 
Thus, there Is much to draw upon when considering reviews and reviewing. 
Including a long and established tradition. 

We are considering here the term 'review* as a generic concept covering 
a number of closely related products and types of reviews. 

REVIEW -C6 a cJuXAJCjot 6ynth^U oi tht ^tatt oi tmouh 
in a Qivtn ^abjexit ok topic.: it i6 a aUtiaal 
exBUfiinatioK oi in^nmUion and tUvuntuxt on a ^ubjzcX 
O OK topic^ acjcjommodattd yft itA bKoadvi iKamm>Kk. 

ERLC : 
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IWo of the moTB Ivportant types of revlevs are: 

STATE-OF-THE-ART REPORT u a Ktviw concMtnoJUng on 
thz mo^t up to datt in^oJimtlon and tU^AatuKt In a 
givzn hiibj^ oK topic. 

HMO&OOK i6 a Ktvlw concwtHOtutg on uUtlcAt data 
{including ^tmztuKU^ ioAmulxt cmd tht tikz) and/oK 
on guidttinu ioK acczpttd and ttU^ pfioczduKU^ 
t^chniqwu, fMcu^tA and 6tandivuU. 

The procedures for making a revlev are in essence those presented in 
the previous chapter on analysis and synthesis. Hence, we shall not deal 
vlth them again In this chapter, with the exception of the discussion of 
specific procedures Involved In the example presented In Section 9.7. 

One of the crucial points before doing a review Is a selection of the 
subject or topic In which the review needs to be done and Indeed can be done. 
The subject or topic has to be clearly defined and the boundaries set, other- 
wise the project of reviewing becomes unmanageable. The revlev should be 
on a subject or topic for which there Is a need for review, either because 
the literature and Information has accumulated In a large bulk of msny 
unconnected Items or the users need It. The review can be done only on a sub- 
ject or topic for which there Is enough material to review, otherwise there 
is nothing to review. Thus, these preliminary decisions have to be veiled 
carefully. 
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9.2 Evolution 

Historically, the Modern reviews derive froa the evaluative synthesis 
as established by European (aost notably Genan and Svedtsh) scientists in 
the 19th century. They began to be regularly produced in the latter part of 
the 19th century. Eventually tvo types emerged: the Jidiresbericht (annual 
report) which was a coapr^ttiaive descriptive record and evaluation of 
annual contrihutions in a field of study and the Eraabnis (results) which was 
selective* critical and historic and focused on a particular scimtif ic 
problM and ita aolution. The first type emphasised the literature^riented 
or bibliographic approach and the aecond type emphasised the subject-oriented 
or didactic approach. Kevlews evolved In two directions. 

These two alas and approachea - bibliographic and didactic - are not 
■utually exclusive. Either type of review has to have both of then present 
to soM degree. A review which has as its priaary ain an evaluation of the 
literature (first type) requires that this Is placed within the context of 
an evaluation of the progress of the subject concerned; conversely, a review 
which has as its privary ain evaluation of a subject (second type) requires 
that the aupporting literature is also evaluated. 

As it evolves, a review aust necessarily contain both didactic and biblio- 
graphic infomation although the proportion will vary according to the aim 
and approach adopted. Thus, the different types of reviews form a fiontinuotis 
apectrxm from the seminal work perhaps referring to a very few most important 
prior works, to the almost list-like review containing perhaps hundreds of 
references. However, the combination of these two roles within a alngle document 
ia a very powerful one and makes for a product with many different uses at the 
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l«v«l of dlffarant individual OMrSi Alchounh these uses or funcCiMis sre 
not distinguished in the actual review itself. 

9.3 FuNCTiQTJS Of Reviews 

There are two types of functions or uses of reviews: (i) historical - 
those which are fundaaental to development of a subject or topic and (ii) 
oonteaporary - those which are beneficial to individual users. Th* descrip> 
tion below of these two functions are adapted from A. M. Woodward (9-3). 
Aaong the historical or s(d>Ject functions are: 



HISTORICAL 

rUHCTlONS 

Of 
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judgtment on i/ohat JU mKXk hosflnQ in a JUtzMtuKt. 

Ze CoLbaJM^n oj JbiionjmJtwn pum dliiVL^ iouAcw* thl^ 
acJU 06 a ixnliyju/^ pHoctu £ok a iubjzjcX ok topic, and 
pKovHu a contiming conctptual pumwonk in itkUk 
indMiduat wkIu my be viwzd in pMApeotcue. 

3e Tht cjompaction oj zxUtaid knonottdst '^ ExtHocting 4kt 
poAtA oi iht papeAA contaUning n&o inioJmouUon only, 
t^Ming out poHtionA that pvitain to \/tAiiiiMta>ni, 
ditcuMion6, mithodA, ztc., aJUtady knom oK 6ab6um^, 

4. Tht JLtplaczment oi vfUmaXu dpcmenti ob tht mittiUi 
KecoAd: iioJUom ^Hcm tht tMt point) . 

5. The HintiUcation o£ emviQins iptcJuattiu i by bringing 
togttheA vaxioiu iiooaJu, tht mtAqtnct oi a nm oKtk 

may latJU be i4Mt idvitiiUd in a /Ltvim. 

6. Tht diUMtion o£ KtiWtch and i/ooAJk : 6uggt&tion ioK 
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Aaong th« eonCMporary or M«r funetloM are: 

tnabtti ImLb^iduaJU to coMCMOtote on mo^e <M>tCfc- 
detection 

t. CuHMjnt omAtnui o£ ^etotcd HUdh t InabttA indi- 
vidbMU tx> keep obKtiUt oi aduonccA ^ iUld adjc^^ 
to om. PoAJUcuJtafitif latiut ^ok cMU-ivuUJUMJUx>n 
oi UtoA amo9ig dl^vtejU MbjecjU ok tofUu. 
3. Sack-up £ox othvc JUtzAJVtwit ACtt^cfctna ? itMti oA a 
itoAJtU^ point ifiK ^oucluiig oi mKt cjjJULVit waJtViloJU 
Mt ytt in wIbm. 

ing mtthodotogicat pfvobttm in om. wKk; pHjoviding 
data} ^e^cAence aldi^ . 

5. Initial oKiintatuon in a itei£ Uetrf : pnovidu baiic 
didactixi and bihtiogHophixL inionmxtion i^m uxfUcfi to 
continut woHk in a n^iv subject ok topic. 

6. Teflcfcuta aijU : ^upptemznti and even Ktpiacz^ text- 
books. 

7. Feedback: pKovidu a meiuu^e oi a KueoAchzA^s 
om pubtUhti iMKk6. {The Kcviem okc iaiKly heavily 
iued ioK thl^ iunctijon) . 

t. InApiKation : pKovidu lugQtitioM and ideas ioK 
iijJithVL woAk; stijmulatLon iOK putting KtseoAjch into 
pKoctltt. 



COKTBtPOHAJHV 
mCTJOHS 
Of 
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1h« patterns of ust of revlevs for various individual functions mmy 
differ significantly between various types of users (e.g, older and younger 
scientists or engineers, place and type of worK, status, and so forth). 
Furtherwire, reviews can be specifically structured and oriented to enphasize 
soM of these functions and encoura:,^ or favor some of the uses. 

9.^1 State-Qf-T«-Art Reports 

These are « type of reviews which do not have an all*encompasslng 
scope and historical orientation. They emphasise recency and up-to-dateness. 
Their ala is to describe a very recent situation ^rhen they reach their audience. 
Thus, they are more timely than the traditional review* so they are mostly 
a current awareness tool. In order to achieve this currency, state-of-the-art 
reports are often published as informal reports, prepared on demand, oriented 
to a restricted audience, sold at high prices, and becoming obsolete quite 
fast. 

The state-of-the-*rt report is used mostly in relation to technological 
topics and in business and commerce. Description of a few major types and 
uses follow. 

1* St^te-of-the-art of a technology ; these summarise, compare and 
evaluate the advances, characteristics and/or utilisations of a 
given technology or technological product or process. These differ 
according to intended use and audience emphasizing: 
* technical and engineering aspects ; oriented toward technical 
perwnnel and engineers in particular. Used prinmrily in 
technology design* deployment purchase recommendations* conparlson 
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o£ charactsrlstics and alternatlvM aud keepxog up to date 
with tachnology. 

* uaa aapects ; oriented toward usots of tectaology. EF^as^.slng 
d' Ills, characteristics* requirements and econo^cs of use (as 
opposed to details of technical design as In the type above); 
including comparative reliabUity, durability, complexity, pre- 
requisites to use» ratings. 

* management aspects : oriented tovard managers, administvators, 
and economistf^. Stressing the requirements and comi^rlrons in 
terms of resources (economic, physical, human, rmif materials, etc), 
planning; alternate choices; negotiating, (licensing, purchase, 
exchang'i); related experiences in other Industries, organlrttions, 
or slnilar situations; synthesizing drawbacks; availability, etc. 

* St r at e;il^ aspects ; oriented toward police maker^ on a higher 
level (e.g. ministry officials, lawmakers, delegations, government 
repreaencatives, planners, fuaders). Stiessing impacts (social, 
environmental, econof^tc, etc.); strategic requirements and compar- 
i«cr»8; political consideration; international aspects; experiences 
in other countries, particularly in similar situations, etc. 

Harket reports ; these summarise a state of an industry or a market 
in terms of L^s existence, financial strength, economics, profitability, 
deployment, grovth, characteristics, gaps, trends, potential, jfc. 
As in technological state-of-the-art reports, these can similarly be 
oriented toward different uses and clientele. Their main use is in 
market decisions and planning, considerations of competition, oppor- 
tunities, and the like. 
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3. Statist leal coapositf ; th«8# are statistical correlations in a 
wide variety of technical, market, demographic, scientific and 
other areas. Specifically composed and evaluated to shov cross- 
dependence of trends^ situations, results. May accoiq>any any of 
the pxrevious types or stand alone, with or without interpretation. 

9.5 hAhOBOOKS 

Handbooks are another type of review. They are very popular and have 
widespread uses and markets in many subjects — witness the rather great 
number of organisations, centers and even ccnnerclal institutions engaged 
in production of handbooks. Some of these outfits are quite large; some of 
them have been In existence for close to a century or even over a century. 
The appeal of the handbook is that it if; a ready reference book. One doesn't 
necessarily read a handbook as one would another type of review, but one con- 
sults the relevant portion at the time of need and extracts Just that data 
or information which is needed. 

In many instances production of handbooks is a continuous operation (as 
mentioned in ex*«iples in previous chapters) or it may be a simple one-time 
effort (as in this and other UNISIST handbooks which are produced and updated 
as needed). 

There are a number of types of handbooks, the main ones being: 
1. Compijstion of critical data and formulae on a substance, process, 
observation and/or phenomenon. These are used mostly in science and 
technology for experimentation, design calculations, construction, 
safety considerations, maintenance, replacement, comparison, etc. 
Publications of evaluated data from soci4:l science data archives 
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are also examples of this type of handbook. 

2 Guidelines for accepted and tested procedures and processes. They 
are aiaed at act\«lly doing things, for decisions related to 
processes and procedures, and for learning as well. They range 
fro« step-by-step paaphlcts, to how-to books and nanuals, to 
extended discussions of options in given n^ocesses. 

3. De»cription and/or references of standards to be applied in doing 
things. These can incorporate required standards (as in electrical 
installation) or recoonended standards (as in bibliographic work). 
They c«n range from tables, to descriptions, to discussions ained 
at proaotinf*. haraonization and interconnections. 



9.t Evaluating A Review 

In many instances reviews from various information sources are considered 
for use by information consolidation units. In such a case reviews need to 
be evaluated as critically as the primary literature. Furthermore, reviews 
as a product of information consolidation units need to be evaluated. Thus, 
it is of iin>ortance in both respects to have criteria for evaluation of 
reviews . 

Most of the criteria enumerated in Section 7.2 on peer review and refer- 
eeing and in Section 7.5 on evaluation of information sources apply to evalu- 
ation of reviews as well. 

However, there are a few acre criteria for reviews, steimning from the 
unique dual nature and multiple functions of reviews (as discussed in Section 
9.2). 
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Th««e addltlMul criteria partaln to: 



CRITERIA 
FOR 

EVALUATim 
JtEVll 



1. CompUtetitUi tkt dtQHJU to idUdi both tkx. 
iubjtcX. and tkt tUtAatuJvt on tkt iitbjtU vMit 
OfvtAtjdls tkt dtQfut oi AMight Ahom, 

2. Pftupeetcvc : puApMe, diJuUion, oJUmtaUon; tht 
de^t oi apptujpfUoutuitu <jti JuZation to botk a 
glvtti subject and ^oa a givoi euiduncz, 

3. AtuUmli '. tht thoJioughttUt dtpth and bJuadtk 
atuUi/U6; dtgAM. oi coltatlon oi IniofmaUon inom 
dliitAXJut *ouAct6; dzQHJU. oi t\nluation appUed In 
analyiU. 

4. SyntkzMU : deg/iee oi compaction - AjUojUom dKoum; 
extent oi AupeA^zding oi pfit\UouA inioHmoJUon and 
tUeAotwiz; povwi oi ^jjwence*; cteflm oi dmoing 
ifiom fitted AubjtctA; dtgJiez oi tvaluation appUed 
4ji AifnthujU. 

5. VoXma addedt idenUiicatAon oi eMJtging ^peoiatUu; 
<J9tAoduetion oi neu hypotht&a ok thextUti; iuggtUioM 
ioJL iutivit mKk lAueoAch, tmutation into pnacUct, 
etc.); iiKving oa an inApifuvUon, AtimuluA, 

6. UtitUt/ '. the degAit to lokich a K^vleuaan ^mtt 
mxUijptt. iunctlonA (e.g. aA enumcKatzd in Section 
9.3) Md not only one ok tuo iunctUoni. 
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97 bMVLE 

The MAvple here is dravn froa thm Infonetion Center for BMring» 
Speech and Oieordere of BmMn CoMunication (9-2). The Center hae been 
preparing ccanprehensive critical revieva and atate-of-the-art reporta, but 
it haa a&coimtered difficultiea in their preparation and was aeaklng aolutions. 
Difficultiea encountered included deciding that a revietw ia naeded In a topic 
and recruiting a auitable author. The reviews should be written by experts 
wlnh solid scientific background in the aubject. The authors wiat be able 
to evaluate the on-going reaearch, synthesise it into concepts and theories 
and write well. However, it was hard to interest acientiata in the prepar- 
ation of aajor review papera. It waa found that the rel^uctance of scientists 
to comit theeselves to writing Mjor reviews, stesned in part, from the 
large amount of timt they would have to devote to writing the review. Thus, 
a coeproBise eeasure had to be devised, one which would save time for reviewers 
and still produce a critical type of review. 

Thia product was called a Biblio-Frof ile, which is a brief state-of-the- 
art report on a specific topic followed by a comprehensive bibliography. The 
acientist-reviewer is asked to write a brief review and the Information Center 
provides as much bibliographic and editorial assistance as the author requested. 
The topics for review are selected by s local advisory Cwomittee, which also 
suggests the Individuals considered best qualified to prepare the prof ilea. 
The author is invited and provided with instructions, editorial and bibliographic 
aasistance (searching, typing, manuscript preparation, etc.). 

The profile part of the Biblio-Profile provides a brief introduction to a 
field, a brief asaessment of the state-cf research on a specific topic, and 
O i indication where gapa in knowledge exlat; the comprehensive bibliography 
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•ay contain both current and older, claaalc citations. The instruction for 
preparation of Blbllo^Proflles, presented In Figure 9-1 , Illustrates the 
approach to and organisation of the profile. 

Blbllo-Proflles In a nuoiber of subjects have been prepared (e.g. Neuro- 
anatomy of Speech, Surgical Treatment of Deafness, Language Development In 
the Normal Child, Auditory Physiology, Otitis Media, etc.). They have been 
printed and sold, as veil as stored In the computer for searching. The 
product has a number of advantages: It Is a separate which can be prepared 
and published quickly (It Is not needed to wait for a publication of a Journal) ; 
It provides recognition for authors. However, these products do require 
marketing and promotion, since no encompassing publication as Journals carry 
them. Blbllo~Prof lie Is a multipurpose document Involving characteristics 
and uses of both: state-of-the-art and comprehensive bibliography. 

(For more Information, contact: Information Center for Hearing, Speech 
and Disorders of Human Communication, The Johns Hopkins Medical Institutions, 
Baltimore, Maryland, 21203, USA). 
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FIGURF 9-1 ; 6D1DE FOR AUTHORS OF BIBLIO-PROFILES ?m THE 
INFORMATION CENTER FOR HEARING, SPEECH, AND DISORDERS OF 
HUNAN COmUNICATION 



INTRODUCnON 

A BiMk>-fronie a t ctptuk ttiteH>f-the-art report on 
t 9«cifk topic, foUowed by a comprehensive bibbog- 
npliy of recent references. Eftch Profile presents a brief 
sutement of the problem, why the su^ct is of concern 
and what is beint done about it» 

In prcparint a Frofik, you should be pwticularty con- 
ccmed with the scope of the topic, ciUtkms of the inost 
recent referenced material, format sad composition. 
YoM should abo be willing to exercise rigorous editorial 
control ow the inclusion and anangement of the refer- 
ences. 

Editorial aJitstance from the Information Center w- 
chides furnishing eadi author with a search of the rele- 
vaat hterature, typing the ProHle and its Bibliography in 
final form, fumuhing the author a proof set for his final 
approval and providing him with three copies of the 
finished Biblio>Frofik. 

Profiles written for the Biblio-Profile series can be 
handled promptly and ef'-ciently if they are prepared 
and submitted in the form described in this guide. 

WlimNG THE PROFILE 

Organiie your material carefully. First, state the 
problem in a brief sentence or two that places the topic 
in perspective itatistia "^y, clinically or theoretically. 
For example, if the Profile concerns a hearing disorder, 
sute the estimated population in the U.S. that u 
afflicted with that disorder. 

Briefiy present the important research conducted in 



PREPARING THE MANUSCRIPT 

Prepare your manuscript in the following form: 
Length^Tht Profile ^ouW be 2 to 8 pages when 
typed double-^Miccd. Use bond peper for the first 
copy and submit one duplicate. Do not use single 
spacing anywhere, even in references. 
Tirle-Begin the title with a word useful in index- 
ing and information retrieval (not "effect of or 
**program on**). 

Styl€-V9t centered and side headings at appro- 
priate places in the text to (<istingutsh the various 
topics and subtopics. Keep these headings short- 
no more than 35 diaracters and q»ces. Avoid 
specialized jargon and abbreviations, but use such 
technical terms as ire necessary. Define those that 
may be known only in your field. Use the active 
voice more than the passive. The passive voice usu- 
ally requires more words and it often coufuies 
meaning. 

Use a good general style manual A Manual of 
Style of the University of Chicago Press, the style 
manual of the American Institute of Physics and 
the CouHcii of Biology Editors Style Menual are 
suitable. Scientific Writing for Gredumte Students, 
Woodford, P.P., Ed.: The Rockefeller Univer«ty 
Prett, is also useful for the organization of material, 
as is the Americen tletional Standard for the 
Preparation of Scientific Npers for Written or Oral 
Presentation, ANSI Z39.16 (1972). 
References and ;Vo/«-Number all references to 
the literature in the order in whidi they are cited 
in the text. An example of the form of references 



the past year or two, stating the findings and their signif- 
icance. Give full references at the end of the Profile but 
cite the work in the text as (Smith, 1972). 

You may refer to work in progreu or to works in 
press, but be certain to give enough information so that 
interested parties can write for additional details to the 
individual or group being dted. 

rime-Cover the work of the past two years, 
although you may refer to dassic work of an 
earlier period if it is useful or necessary. 
Trends-M possible, provide information relevant 
to your topic on the recent trends in research, pat- 
terns of testing or management of patients. Espe- 
cially emphasize achievements and applications m 
the past year or two. These may be method- 
ological, clinical, basic or theoretical 
Gepr -Pomt out where gaps exist in knowledge or 
its application or where more research or educa- 
tion is needed. 



is: 

Hosoda, S.; Suzuki, H.; Kawabe, Y., et aL: Em- 
bryonal rhabdomyosarcoma of the middle 
ear. Cancer 27(4): 943-947 (Apr.) 1971. 
Summary -Ptoiidt a summary statement at the 
end that states the present position of the field 
and Its needs. 

Identiftcation-KX the end of the Profile, wnte 
your full name, graduate degrees, title of present 
position, »d dress and the date that you wrote the 
Profile. 
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Reprinted with permission from: 

Lois F, Lunin "The Bibllo-Prof ile-A TWo-lti-One Package of Information: Its 
^j'-eparatior-, Production, Marketing Uses" Journal of t he American Society 
r Infonaatirn Science, vol. 27, No. 
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10 TEOMICAL WRITING AM) SCALII^ 
10.1 Overview: Concepts md Heed 

Writing is an art. Information consolidation depends very such on 
that art. For the extent and aaount of use of an infornation consolidation 
product will not only depend on the subject or topic covered, but also on 
the vay it is written. How can this art be improved upon? From the lessons 
learned tn technical writing. 

While much of the scientific and technical literature contains infor* 
mation potentially useful to a wider audience than Just the immediate 
specialist, most of it can be followed by only the hi^ly initiated. In 
part, this is because of th^ complexity of the subjects covered in the 
literature; however, in good part this is also because of the way that the 
literature is written. The language and style usually found in scientific 
and technical articles is a most effective barrier for their wider use. 
As a rule, an intelligent and even highly educated layman cannot follow the 
'average^ scientific and technical article. Even scientists and engineers 
cannor follow the literature outside their own subject. Science and tech* 
nology worldwide is doing a very poor Job of explaining themselves. 

Yet i.h2i« arte tmny situations where science and technology must 
explain questions like: what are the problems attacked, what are the issues 
involved, what is happening and going on, what are the findings and results, 
vrhat are the impacts and consequences of solutions, how can the results be 
applied and why should they be applied? To underscore the problem: it 
is not only the complexity of the subject treated, but in a large measure 

ERIC 

^ - 



-169- 



also the forbidding language and style of scientific and technical liter- 
ature that Is a hindrance to such explanations. 

Thus, for a long tiae there was a need felt to produce vrltltigs that 
vould translate the scientific and technical literature and Information Into 
a style, presentation, and language which can be followed by people oth'.r 
than thi issediate subject specialists. A generic name for such translation 
or trans formation efforts is technical writing. Incidentally, the translation 
mentloniad above can involve the same language (e.g. from technical English 
or Spanish into non-technical everyday English or Spanish) or different 
languages (e.g. from technical English *nto everyday Portuguese). 

TECHNICAL VRITIMG U a p^titntation oi tkt U6zntial 
itoutuxu 0^ ^cizntiiic and tuhnicaZ ^ubjejcjU and 

in voay^ tfutt uUJLL makt diem moA.e unde/utandabtt 
and ziUivi to ab^onh by a mdeA oudtencc. The aim 
oi ttcJmicat i/oKlting -a e^ijectcve apfitlaitlon and 
ioideA undeMimdlng o< ^CyLentiiic and technical advances. 
Technlcjxt mijUng -a -Cfien the scaling o< icUntlilc and 
ttcJtnlcat ininHmatiJon to a given auxiience. 

In other words, technical writing la concerned that a message be conveyed, 
understood and absorbed In a way that can be retained by the largest nuniber 
of people In a social group or audience In the shortrat possible time. 

Technical irrlting I": based on the experiences and the credr that even 
the most complex scientific and technical topics can be presented In a sim- 
plified way. If not In all of the detail, then In the easentlal details of 
Importance to an audience. Technical writing has a .^ong and distinguished 
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history above and beyond the present concerns with Information consoli- 
dation. University courses are tau^t In technical writing, textbooks 
exist (e.g. 10-1, 10-2, 10-6, 10-10), prises are given for the best achieve- 
ments, and professional societies of technical writers have been established. 
Technical writers are employed by newspapers. Industrial firms, businesses, 
health agencies, governmental departments. Information analysis centers, 
scientific and technical journals, publishers ... and some of them are on 
their own in the business of writing how-to manuals. Some of them should 
be trained or employed by information consolidation units. 



Can one just plunge into wrl ig? No. Technical writing has to be 
carefully planned for maximum effectiveness. A number of aspects or elements 
have to be considered, among them are: 



1D.2 Aspects in Technical Wk^iiiNG 



ASPECTS 



1. Auditnct and humn psychology : to tjohom i/i)<JU thz 
mtssag^ be convzytif 

2. SubjtcX and ^ouAce: tofeot lubjzcJt ok topld vuXt 
Hit musoQt covcA and {^m vohat 4ouAce voWt it be 



IM 



PLANNIHG 



or 



TECHNICAL 



dzAMJzdf 



3. MeA^ofle and ii6e : lohat is it that should be convey^ 



and ioK tahat u^ef 



4. WAiting pKinciplt6 i nou) should it be cjonveytd? 
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]DJ Aldience fim him P^ychouxy 

Reaching an audlance is tha ala of technical writing. Audience is 
the king* Thus* technical writing atarta and enda with conaideration 
of an audience. 

Technical writing trlea to overcoae the language probleaa and paycho* 
logical barriera in relation to an audience. Knowledge of human nature In 
general, and of the target audience In particular la eaaential for the 
aolutlon to theae probleaa. Thia ia needed for an effective adaptation and 
scaling of writing to a raader'a (or listener's or viewer's) needs. 

The Important factors to be understood about an audience are myriad. 
They may veil be selected from the variables involved in information transfer 
as described and classified In Section 4.5. The methods for audience study 
are summarized In Section 4.6. Briefly repeated the variables are: 

1. Stagea or phaaes in the dlffuaion process at which the audience is 
in relation to the subject and message to be conveyed. 

2. Individual character isticf of the menbers of the audience, including 
their language and linguistic behavior, comprehension level, human 
relations, motivation, time available or likely to be alloted to 

the message. 

3. Environmental or social characteristics , including the cultural 
and other norms, the political framework, economic and other 
situations, the resources available for solution of the problem. 

4. Characteristics of the subject as perceived by the audience, the 
desired and essential attributes. What is it that they want or 
need to know about the subject? 
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S. Comlcatlon characf rl>tlc» : the w.^y the audience cooaunicates, 
M to Inforaetlon sources, structures, foras, chsnnels and systens. 

It is Ivportant to consider not only the tangible factors, but also the 
Intangible ones such as a respect for and enhancement of huaan dignity, aware- 
ness of sensibilities, life-styles, etc. One should also consider that the 
huaan aind can only process a Halted aaount of Inforaatlon at a tiae, that 
too aany facts or ideas in a short space aake reading difficult, that read- 
ability is affected by a great aany factors and that writing and coaprdiension 
levels have to be aatched. 

In addition to the study and consideration of a particular audience it 
is helpful to know about generalizations froa previous studies and froa coianon 
sense. For instance, it is helpful to know that unskilled laborers generally 
have Halted vocabularies, use fw specialized teras, can do slaple arlth- 
aetic, but not algebra, know little physical science, and aay be Halted to 
reading only the alaplest signs and safety notices* 

Seal-skilled laborers generally know little aath beyond arithmetic, 
can interpret only siaple line graphs, understand only the obvious scientific 
principles, and know little about Joba except their own or those closely 
related. Therefore aaterials %n:itten for thea gener ally would give only 
essential Job and safety instructions. 

On the other hand, skilled Ir borers are generally highly trained, know 
the technical teras applied to their equipaent or aaterials, know "shop" 
arithaetlc and perhaps siaple algebra, can read tables and use routine 
instruaents in their field, and know the synbols and abbreviations coianonly 
used in their trade. 

In the case of new literates, it is helpful to consider that they aust 
ij *>e provided with written aaterial that is within their comprehension and has 
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InterMtintt vlul mad useful InfonMtlon. The alternative is that the 
nev literates vUl see Itttle value in reading and forget %fhat they 
have learned* 

In cases of large technically oriented organisations it is helpful 
to realise tiiat there are always a nuBi)er of non- technical people. They 
should understand what the technical probleas are, what issues are being 
addressed; they should be aware of what it is that the organisation is doing. 
They should also be able to nske a tood case for the work of the organisation 
both on and off the Job. Again, technical writing is an appropriate tool 
to help in that respect. 

JD.I SifiJECT AND Sources 

The subject of technical writing may be given by an organisatiou or 
dictated by itself fron the advances in a topic, e^cistence of a product or 
process « develop«ent of a situation, etc. Or the subject can be determined 
fr' a study of the audience, direct demand or even coamand of the audi- 
ence, existence of a market and need, etc. In some instances, the subject 
is predetermined for technical writing without the possibility of a choice, in 
others there is a choice of subjects to match a need - in that case selection 
should be given careful consideration* 

Both situations involve the selection of sources from which the technical 

writing will proceed. These sources can be one or a confcination of these: 

* open literature as available in Journals, books, monographs, proceed- 
ings, etc. 

* fugitive literature as available in reports. 
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* Inf raal docutntrntlon mm available in organisations (industries, 
institutes, agencies) such as laboratory reports, internal neaor- 
anda and reports, vork specifications, correspondence^ blueprints, 

i^tc. 

* siibl ect specialists ; interviem with scientists, engineers and 
other ^^eclalists. 

All the sources hsve to be selected and evaluated according to titkm 
criteria elaborated in Chapter 7. gut, let us elsborate on the last source 
MUtioned: the subject speclaliat. Technical vritera uaually have som 
background ir science or technology, but in no way can they be specialists 
in every possible subject that becomes the topic of their technical writing. 
They have to rely nore often than not on subject specialists for technical 
explanations. They also may often be in a position to interview stibject 
specialists (e.g. engineers working on a project or product) as a sole source 
for a given write-up. Such interviews and coonunications with scientists, 
engineers end other subject specialists are not an easy proposition. In 
nany instancea aubject specialists are tight-lippad, apprehensive, distrust- 
ful, or patronising... they nay be wary that the write-up will be an over- 
aisplif ication. . . they ■a7 not: be good in explaining things to people other 
than their peers... they itay be nore concerned about answers and details than the 
■essage.*. they mmj not aee the necessity or i9q>ortance of a write-up scaled 
to an audience... they also nay quite often be very defensive and not per- 
suasive. Careful interview technique's have to be developed that will elicit 
proper response and in addition educate the specialists on the importance 
of technical writing and even make them appreciate it and reduce the problem 
of acceptance of technical writ era and technical writing. 



ERiC 



-175- 



10.5 ItsSAGE AND USE 

Not all the de alls of a scientific or technical subject can and should 
be presented in a technical writing. Many details are irrelevant for a 
given audience and given use. It is not a description or an abstract or 
Bxixmkvy that is to be presented » but a message. The goal of technical 
writing is to get a message across. 

An audience for which a technical write-up is intended as a rule does 
not have a deep understanding of the scientific or technical subject 
presented. This means that an audience should not be beaten over the head 
with detailed information which they cannot understand and don't care about 
anyway . 

In that respect » it is of utmost importance to select precisely the 
details or message about the subject that should be conveyed. Since not 
all of the details and aspects of a subject or topic can be presented there 
is an inevitable loss of accuracy in the sense of completeness. However, it 
is always better to choose comprehensible incompleteness* than incompre- 
hensible completeness. 

The message to be conveyed should be selected in coordination with a 
nuafcer of factors: the level of audience, the intended uses and effects 
desired, and the subject itself. The central question is: what is it 
that the audience really wants or should be informed about with this 
specific subject or topic? 

A strong, clear outline of the message should be developed before any 
actual writing. The outline will help both in focusing on the message and 
organization of the presentation. This outline should include every topid 
required with siA>divlsions as necessary. These should be put in a logical 
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or4«r, plaeiBt laportMt point* first and last. 

]D.6 llimitt AnNcmit 

TO b« offoetlv* todiftieal writing hu to adhoro to prlnelploo 6f 
food vrltlnt la goaaral, aai to otitar »ra •pacific prlnclplaa la particular, 
laelndiatt 



mmmjEs 

Of 

TEONNIOU 



I. Aemnat i mikt mim. tktut mttMMt ktlttUd 
t» Xke moAt iip-iD-dUt jjujon rntio H tmiUhlt. 

S. SimptltitM * kupUUMvU. 

diAtU tuni mutiMt emmnLeMJtion, not ojU, 
4. Amimm mdU UhmU lac cxoMptea iuUtiAA to 



1, iuuWMtH* ifiilm Any KUtHjiUlsia and oitiiMe jC^ 
tkt AtMUUfUiu oi tki tudlmtt. 



1. icaaracT i Malta aara that aatarlala, data and datalla aalaetad for 
cadialeal vrltlnt ara aceurata in aceordanea with tha aoat up-to- 
data Inforaatlon a w ai la b la. 
U * Chaek and varlf^ all of tha tachaical datalla aod tha aeeoapaaylat 

ERIC , _ 

a^mm iflMiitiaaa aid mtaaatttt. 
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* Check the reliability of data to be presented, 

* Check the accuracy of any accompanying graph, blueprint, 
illustration, etc. 

Lottlcal Progression ; Follow a logical progression of thought. 
The logic required in scientific writings offers a good example 
of the type of progression needed. Here is an expUnation by 
Zinsser (10-11) which in itself is an example of excellent tech- 
nical writing: 

"Let me ... ask you to imagine scientific writing as 
an upside down pyramid. Start at the bottom with 
the one fact that a reader must know before 
he can learn any more. The second sentence 
broadens what was stated first, making the 
pyramid wider, and the third sentence broadens 
the second, so that gradually you can move 
beyond mere fact into significance and specula- 
tion - how a new discovery alters what was 
previously known, what new avenues of research 
it might open, where the research might be 
applied. There is no limit to how wide the 
inverted pyramid can become, but the reader 
will understand the broad implications only if 
he starts with a narrow fact," 

Simplicity ; Keep it simple. 

* Include only the necessary detail. Save reader's time by 
omitting unnecessary detail. 

* Do not clutter. 

* Strip every sentence to its clearest components; avoid words 
that do not serve any function. 

* Present one fact or idea per sentence; break complex thoughts 
into single sentences. 

* Give preference to the short over the long, the non-technical 
over the technical, and the familiar (to the reader) over the 
unfamiliar • 



Word Choice ; Select words very carefully for precise conmunicatlon 
and avoid technical jargon: 

* Be brief, clear, direct and simple. Use the simplest words 
that will carry the message without offe^^lng the reader's 
Intelligence. Use a variety of words, preferably pictorial 
words In the reader's experience. 

* Use strongs definite, concrete, precise, straightforward tenw . 
Strive for easy effective expressions and for active voice. 

* Choose words that relate to the intended meaning as exactly as 
possible. Be sure words have the same meaning for writer and 
reader. Use words that would be used In a face to face conver- 
sation. 

* Define technical terms the first time they are used. If 
suitable, provide a list of definitions. 

* Spell out abbreviations, avoid them if possible. Identify 
symbols the first time used. 

* Arrange words correctly for clarity, putting related words 
together. (In English, eliminate words such as "It", "that", 
"there", "could", and "would"; when possible reduce longer 
expressions to single words, e.g. use "now" for "at the present 
time"; where possible replace neutral verbs (such as "be", 
"do", "have") with m3re descriptive verbs; use lean verbs 
(e.g. "use" Instead of "utilize".) 

Style and Gramnar ; Choose the style and grammar with care for 
effective conmunicatlon. 

* Write like a person close to the audience, not like a remote 
scientist. 
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* Maintain a unity of mood and style. Make ideas flow smoothly 
from beginning to end. Link thoughts. Use enough conjunc- 
tions and transitional phrases. 

* Maintain a unity of tenses. Make subjects of most sentences, 
people, processes or things. 

* Make relationships clear. (In English, place laodifyers 
correctly and avoid their overuse; limit use of prepositional 
and infinitive phrases.) 

* Break up long sentences and paragraphs. 

* Adjust style to the audience. For instance, cartoon style is 
effective for new or limited vocabulary readers - but watch 
not to talk down to the audience. 

* Make writing interesting, and bolstering to reader's personal, 
institutional, regional or national ego. Try to motivate. 

* Minimize negative reactions by using positive expressions. Do 
not be defensive. 

* Keep the reader's attention by using such devices as citation 
of authority and common grounds materials, contrast, quotations, 
emphasis of benefit to reader, rhetorical questions, startling 
statements. Use humor if possible. 

* Supplement, if possible, the writing with visual aids such as 
illustrations, pictures, simplified charts, graphs, statistics, 
maps or tables. Place the visual aids close to the discussion 
points. 

6. AnaloRy ; Use examples out of audience's experience to get a point 
across . 

* Make a liberal use of analogies, examples, and parallels to illus- 
strate, explain or underscore a point. 
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* To explain quantities, especially large ones, use measures 

and examples that will convert them to a human and famllar scale. 
7. Sensitivity: Follow any restrictions an/* adhere to the sensitivity 
of the audience. 

* Be careful about any legal restrictions: copyright, classified or 
confidential information, libel, legal liability, etc. 

* Be sensitive to moral and ethical implications. 

* Be sensitive to political, social and cultural reality. 
Be sensitive to authority structure. 

* Be sensitive to the prevalent communication patterns and available 
time of the audience. 

* Try to get some of the potential users to react and ask questions 
about the write-up during and after composition. Test the product. 

* Have peers evaluate a draft. 

* After the product is in use, try to get feedback from users on a 
continuing basis. Improve the product as a result. Learn from mistakes. 

10.7 Transution 

Translation from technical English to non-technical English is a difficult 
proposition. But, the difficulty increases many fold when the translation is 
from technical English (Russian...) into non-technical, everyday Spanish 
(Arabic.) It is the technical terminology that poses most of the problem. 
In many languages development of native, technical vocabulary has not kept 
pace with world-wide technical development. Thus, the scientists, engineers, 
managers in a country simply take a technical term from a different language 
(e.g. English) and adopt it almost without change as a part of the vocabulary 
in their own language. The non-technical speaker in that language is left 

more In the dark than ever, when it comes to understanding the 
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technlcaleeze. Namely, scientist* and engineers in their own language 
speak a foreign language in both senses: technical vocabulary foreign 
and really foreign. 

Thus the translation efforts have to take into account these two 
levels of foreign-ness. In laauy instances such translation efforts have to 
involve a lexicographer's job of development and approval of a native 
vocabulary. 

ljD.8 EvAUiATioN OF Tecwical Waiting 

The evaluation of technical writing in a given language should first 
and foremost be subjected to the criteria of good writing for that language. 
Languages do differ, so do criteria. We cannot state what are such criteria 
in different lat>guages, but we shall concentrate here on some criteria that 
are relevant for evaluation of technical writing in all languages. 



I. 



Subject OK topic: * U It voM ^etec^d? Clejvi In 
lU bondeJiUnt^f (HhU -u tht d^QKtt oi dttaill 



CRITERIA 



2. 




EVKimiOH 



FOR 



o^entotionf A neexf ioK that ok lomt otkvi muioQt 
on tht lubj^f hit thi meAnlng and -ottent cteo/t? 



WRITING* 



or ncmcAL 



3. 



Audience: Vou oddM^^ an idejfitiiiabtt ojudlznce., 
ttvU, social gnjoapf U It in occoArfance uuXh 6uch 



an oudcence? Scored to an aiuUjuviitl 
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4. 



KccitAacM '' U It acoJAotzl factual? 9.iXJjibLz1 Ha& 
it any purely AptcjulauUvt oonyecAne* ok conctui-wnif 
*o, oAt thty clwdjy Adtntliied a* Auckl 
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CRITERIA 
FOR 

EVkLmm 

or 

TECHNICAL 

WRITING 

COhfT'V.: 
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5. Logic pfLt6zntatLon : U it logiaitr cjonAUtznt? 
Vo iact6, idzAh ... boAJid on eoc/i othzA, ^toAJUng 

b(ulc OK 64jnptt to moKt comptzx? l6 tht 4e?aence 
^ht ioK ^jtuy ioUx)uUjf[g? Me att poAXA KUtvant 
to tht i/ohottt 

6. TeAnUnology : Ha/o muck tzchtftlcaJL joAgon l6 th^At? 
Me nw MKdU Hzyitliidi and dtiinzdf Me mu) 
^ILy acceptahtt? U tht^t any unmtujuit ok 
6pexuatizQd a6e o^ ^amUioA u)0Kd6? 

7. GKaimoA : l6 tht gnajma/t the accepted "^pofeen" 
gnaimoAJ it acadmtc? Ok a6 uAcd ^ tzQol, boA- 
inui, tojchnlcaJi goveinment ... MVtctoig^? Me 4en- 
ttncu ihoKt znougk? Me 6ubjtct, veAfa^, and a^^ooLatzd 
pivuuzi cJLtoKly Kttattd? 

S. Stytt t U It appKopnlatt? InttKUttng? BoKlng? 

U the tUtt appKopKlatc? Me the tejid-ln& and endings 
^oKctiut? (flKitten tn acXivc votcc? U thtKt a unity 
oi mood? Unity o^ -tenAeAf Any himoKf U thvit a 
human InttKut etmtnt? 

9. KnaloQlu : Me thtKt any zxmptu at att? Me they 
app jpKlate, Kclated to the expeKlencei^ oi the audience? 
Me the quantUltu aJUo glvw In teAM oi a human 
icale, eiAlty undeK^tood. 
10. Sensitivity : Me cuttuAjol, economixi, social, potlt- 
icat Keallties taken into acjcoant? JOie theKe any 
iaux pas oi LLngwatlc, social convention ok slmWui 
natuKet Is theKe Kecx>gnltion oi moKot and ethical 
oApectAf Is the uJhote thing stbnulatlnQ, Inspvtatlonalt 
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CRITERIA FOR 



TECHNICAL 



EVALUATIOW OF 



11. PcLckaging*- Aae tht graphic, ^ound ok \>amwjI eupectA 
we/i doKt (ptait, ghaphicA. WUxhtnjxtloM. ...ok 
In the audUovlbuaU: pictuKt, ^oand, iibn)f Vo tht 
oA.'fMigvnejvU mafee ioK iiuy reading (u^auotg, tuteitoiglf 



Vou tht padkaguig zntict? 



1D,9 TwoEXAMPLfS 



Both of the examples presented here are taken with permission from 
the Instructor of Writing Handbook (10-2) . Both pertain to popularisation 
of a technical topic with a definite message. 

1. Example of rewriting of an article: 



Everyone needs calcium, which Is largely responsible 
for the strength and hardness of teeth and bones. 
Yet most people don't get enough* Scientific research 
Is beginning to provide evidence which suggests that 
sustained low Intakes of calcium may be a contrib- 
uting factor In osteoporosis (a debilitating disorder 
most connon In middle and advanced age In which the 
density of bone decreases, leading to spontaneous 
fractures. This disease Is severe enough to cause 
the vertebrae In the back to collapse, resulting In 
a height loss.) Of course, bone loss may begin long 
before It manifests Itself In bone fractures, so It 
makes sense to ensure that your calcium Intake Is 
adequate throughout life. The richest sources of 
calcium are milk and milk products, sardines, canned 
salmn and green vegetables. 

B. Rewritten article: 



Do you drink milk? Do you eat cheese? Do you eat 
greens? These foods help you to get the caldlum 
that you need. 



A. Original article: 



Calcium: 



Calclijm 
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You need calcium to nake your teeth and bones strong 
and hard. Lack of calcium makes the bones become 
thin. Thin bones break easily. Thin back bones 
make older people become shorter. 

Don*t wait until your bones break easily. Don't 
wait until thin back bones make you shorter. 
Drink milk. Eat cheese. Eat greens. Make sure 
that you get enou^ calcium all your life. 

2. The second example is much lengthier. It shows six ways to 

express a message. It is wholly reproduced as presented by the authors, in 

Figure 10-1 . 

(For more information contact: R.S. Laubach, Laubach Literacy International* 
Box 131, Syracuse, New York 13210, U.S.A.) 
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FIGURE 10-1 

6 WAYS to Say 
^Pedestrian Be Carefur 

By 

Frederick T. Yates 
Intemetlonal Cooperation Administration 
Korea 

With 

Robert S. Laubach 
Lecturer In Literacy-Journalism 
Syracuse University School of Journalism 



RtpubLUhtd uilth peAnLuion jMtmc^ WUtotfl Handbook , 
Utu Yofik: New HeadtM PfLtu, Lembath LUtAacy InteJimtLoncdt, 19i0. 
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FIGURE 101 cont'd. 

PREFACE 

These examples will be helpful .or students of writing for new 
literatfes, or others who write materials for the "man in the street," 
The examiner of these "Six Wayr/* will be able to adopC ^''•as for his 
o%m use in other subjects and other languages. 

The graphics — layout, illustration, choice of type, size of page, etc. 

art of great importance alsu. But it is the purpose of this booklet 
to consider only the words, and how they may be used to "get across" 
the message. 

Here, in brief, are our opinions of the usefulness of the Six WAYS: 
WAY No. 1. The Essay 

The essay is the most over-worked, and often the least effective, 
method of presenting any message to the common man. A well-written 
essay may have beauty of composition well appreciated by the 
professor of literature. But its appeal to the man in the street 
is pretty close to zero. 

WAY No. 2. Simplified Essay Form 

In this form there is considerable emphasis on simplicity, or what 
many call "readability." But the essay form still lacks any 
compelling attraction, so that the reader will eagerly continue 
throughout the composition. The essay does have its place, in 
magazines and newspapers. But don*t overdo it, and always keep 
the essay short and simples 

WAY No. 3. Rules in Outline Form 

Here is the most direct type of communication through the printed 
word. There is no attempt at literary style. The information is 
carried in as clear words as possible — and as few words as possible. 
There* may be some lack of Interest because of the absence of 
"human interest." But for leaflets or posters, where the available 
space must be used to the best advantage, the outline form is 
recommended. Incidentally, no one leaflet or poster should have 
as much content as in our example. There is enough material here 
for a dozen leaflets or posters, each emphasizir»g one important 
point . 

WAY No. 4. The Conversation Skit 

This is frankly an attempt to get people involved in reading the 
"story," or the "he said, she said" dialogue. Because of the 
phenomenon called "human interest," everyone, in every part of the 
world, is interested in listening to others tell a story, or in 
reading what others are actually saying. Information is not 
packed in so tightly as in WAY No. 3, as some of the words must 
be given to the framework of the story. But the important thing 
to remember is that this way will attract and hold readers* 
attention! The "story" need have no real plot (this example 
doesn't), or it may develop a plot and bring to life characters 
who may keep it going over a long series of articles. The cartoon 
strip is a variation of this form, and the development of talented 
cartoonists, or writer-cartoonist teams, is to be encouraged. 



FIGURE 10-1 cont'd. 
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BAY No, 5» Question and Answer 

Another direct way of getting across Inforaatlon* This one has 
•ore Interest than does WAY No. 3. It Is a good technique for 
coiBunlcatlng specific Itens of advice or Information. It 
stimulates conversation among the readers; It provides for review 
and reference. 

WAY No. 6. Rimes 

The American advertising Industry has made the United States all 
too conscious of rimes and jingles. We believe they deserve to 
be used with new literates more than at present. 

WAY No. 1 
THE ESSAY 

PEDESTRIAN TRAFFIC SAFETY 



The coming of the modern age to Korea has brought both great benefits 
and concurrent hazards. Motorized transportation Is one of the boons 
of this modern evolution, but this high speed traffic has resulted In 
a growing number of accidents each year. Many of these accidents 
Involve pedestrians and such accidents are not always the fault of 
the drivers. All too often they are the result of pedestrian 
carelessness, and could easily be avoided. 

Since most Koreans are proud to think that Korea Is now taking Its 
place among progressive countries of the world, they should be willing 
to accept the unpleasant as well as the advantageous consequences of 
this modern progress. They know that the new buses, taxicabs and 
private automobiles enable them to travel swiftly nnd comfortably. 
They realize that the motor trucks speed up deliveries at lower costs 
and promote the flow of commerce and Industry. Therefore, they should 
cooperate with keeping the roadways clear for the smooth flow of 
traffic. However, many Koreans seem to think they are still living In 
the leisurely days of the ox wagon and the hand cart. They stroll 
down the middle of busy streets, greeting their friends and perhaps 
stopping to gossip as In the olden days, while horns blare and brakes 
squeal and traffic swirls about them. Such foolish persons are 
Inviting Injury to themselves and others. They should stay on the 
roadside* 

Other foolish persons step out Into the road and Into the path of moving 
traffic without so much as a glance In either direction. When a horn 
blows In their ears and a frightened driver shouts at them they are 
actually surprised and resentful. They do not seem to realize that 
they are walking Into trouble and possible destruction. 
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Some pedestrians, especially children and nervous old people, often 
find themselves in the middle of the street with traffic rapidly 
approaching in both directions, and suddenly lose their heads. They 
dart back and forth uncertainly, or just close their eyes and run for 
the sidewalk. A driver can usually avoid a standing or slovmovlng 
figure, but he cannot outguess someone who is on the run. 

Too many children are allowed to play in busy streets. It is true 
that most communities lack adequate playgrounds, but children can be 
taught to stay on the side of the road. Very young children should 
not be allowed outdoors unattended, for they are sure to stray out Into 
the road. 

At busy intersections where there are traffic police or traffic lights 
the signals should be observed carefully. To cross the street against 
the signal or to cross at other than crosswalks Is to invite accident* 
Jay-walkers also slow up traffic. 

Pedestrians walking along narrow streets or country roads at night 
should wear light clothing. The fact that the pedestrian can see an 
oncoming car does not mean that the driver can see hiB» especially if 
the walker wears dark clothes. The pedestrian should also walk facing 
traffic so that he can avoid vehicles that are traveling close to the 
margin of the road. 



REMEMBER ~ THE LIFE YOU LOSE MAY BE YOUR OWN I 



ERIC 



FIGURE IM cont'd. 



-189- 



WAY No. 2 
Simplified Essay Form 

LET'S ALL WALK SAFELY! 

Our city streets are busy places. They are also dangerous places. 
They are full of speedy cars and other fast-moving traffic. This modern 
traffic can Injure you If you are not careful. Even If you are walking 
you must watch out for traffic. 

Hare are some things you must remember. Your family should 
remember them also. 

Do not walk In the middle of the street. Do not stop to talk to 
friends In the road way. Stay on the side of the street. There you 
will be safe from traffic. 

Must you cross the street? Then stop and look In both directions. 
Be sure no traffic Is coming. Now It Is safe to cross the street. 
Cross the street quickly. But DO NOT RUN. 

You may forget to be careful. You may get caught In the traffic. 
Don't be nervous. Don't run back and forth. Don't rush to the side of 
the road. Stop! Wait for a break in the traffic. Then continue to 
cross quickly. 

Keep your children off the streets If possible. Find a safe place 
for them to play. If they must be on the streets, keep them out of 
traffic. Teach them to walk and play at the side of the road. Teach 
them how to cross the road safely. Don't allow very young children to 
be on the street alone. 

On busy city streets watch for the traffic signals, ^^oss the 
streets only at street corners. Watch the signals of the traffic 
police. Watch the traffic light. The green light means you can cross 
safely. 

At night wear light clothes on dark streets or country roads. Face 
the on-coming traffic. Be sure to walk on the side of the road. You 
can see the traffic, but the driver often cannot see you. At night 
wear light colored clothes when you must walk along the road. 

IBOMBER WALK SAFELY ALWAYS! 
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WAY No. 3 
RULES FOR SAFE WALKING 



Be safe! Follow these rules for safe valklng: 

ON BUSY STREETS: 

Keep off the road way. Walk on the side of the road. 
Look both ways before you cross the street. 
If you are caught in traffic, stop— wait— continue when it is 
safe. 

SAFETY FOR CHILDREN: 

Don't let children play in the street. 

Teach them to walk on the side of the road. 

Teach children to look both ways before crossing streets. 

Don*t let very young children be on the street alone. 

WATCH THE TRAFFIC SIGNALS: 

Cross busy city streets at the street corners only. 
Watch the traffic policeman for the signal co cross. 
Cross on the green or yellow light only. The red light 

means danger. 
Don't try to make your way through moving traffic. 

WALKING AT NIGHT: 

Wear light colored clothes on dark streets or country roads. 
Walk at the side of the road. 

Face on-coming traffic so that you can get out of the way 

if necessary. 
Carry a light on dark country roads. 

IT'S BETTER TO BE SAFE 
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UAY No. A 
THE CONVERSATION SKIT 
Easily adaptable to a radio skit, or presentable on the stage or movies. 

POLICEMAN: Ho» old man! Why do you walk in the middle of the street? 
Don't you know it's dangerous? 

OLD MAN: I always walk in the middle of the street if I want to. 

I can see more things. My friends can see me. Besides, the 
road is smcother. 

POLICEMAN: It is also more dangerous. Traffic will not always go 

around you. Come over here. Walk on the side walk. Be safe. 

(A horn blows. A car stops suddenly.) 

DRIVER: Be careful, lady! Look where you're going! 

LADY: I'm sorry. I didn't see you. 

POLICEMAN: Of course you didn't see the car. I saw you step out into 
the road. You didn't stop and look both ways. You were not 
careful. . .Now — look at that old lady! 

(Policeman points to old lady in the middle of the street. She is 
afraid. She runs back and forth.) 

POLICEMAN: Stand still » old lady. (He blows his whistle and stops 
traffic. He leads the woman to the side walk.) 

OLD LADY: Thank you very much. I was afraid of all those cars. 

POLICEMAN: You should stop and wait. Look both ways. When it is 
safe, ross over quickly. DO NOT RUN! 

OLD LADY: I'll remember next time. 

(Policeman sees boys playing ball in the street.) 

P0LICD1AN: Hey» boys, get off the street. It is dangerous to play 
in the street, A car may kill you. 

LITTLE BOY: Where shall we play, then? We have no yard. There is 
no other place to play. 

POLICEMAN: I know. However, you must not play in the street. You 
must stay on the sidewalk, 

vA woman screams. She rushes out into the street. She pick^ up 
a child and runs back.) 

MOTHER: My poor baby! He was almost run over! 

POLICEMAN: How did he get out into the street? 

MOTHER: I don't know. I was in the house. My child was playing on 
the side walk. I came out in time to see him in the street. 

POLICEMAN: You left him playing alone? Such a little baby? 
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MOTHER: Well, I can't watch him all the time. 

POLICEMAN: He's too young to be left outside alone. Have someone 
watch him or keep him inside. 

MOTHER: You are right. I must be more careful. 

POLICEMAN: Well» my day's duty is almost ended. Tonight I must visit 
my father outside the city. 

(Later. The policeman walks along a dark country road.) 

POLICEMAN: It is dark out here, but the village is not far. I will 

keep to the side of the road. I will walk with my face toward 
the traffic. Then I can see any cars that come along. If 
they get too close I can step out of their way. . . Well, 
what's this? 

(A man lies by the side of the road. He calls out in pain.) 

MAN: Help me! I've been hit by a car. 

POLICEMAN: Are you badly hurt? Any bones broken? 

MAN: No, I don't think so. Help irs stand up. Thank you. 

POLICEMAN: Can you walk to the village? 

MAN: Yes, if you will help me. 

POLICEMEN: What happened? 

MAN: A car hit me from behind. By good luck, it was not moving fast. 
However, it did not stop. 

POLICEMAN: It is a crime not to stop. But you were also at fault. 

The driver could not see you. Your clothes are all dark. Your 
back was to the traffic. The driver could not see your face, 
which is light. 

Always walk facing the traffic, especially at night. 

MAN: Next time I'll know better! Let's go. 

(The policeman helps the man walk slowly down the road to the 
village.) 
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WAY No. 5 
QUESTION & ANSWER 



QUESTION: 
ANSWER: 



Why are our city streets dangerous? 
They are full of fast-moving traffic. Modern traffic 
brings many accidents , even to those who walk. 



QUESTION: Is it wise to walk in the middle of the street: 

ANSWER: No, it is very dangerous. You m^y be knocked down. 

QUESTION: Where should we walk? 

ANSWER: You should walk on the sidewalk or the side of the road. 

QUESTION: Which way should one look before crossing the street? 

ANSWER: You should always look in both directions. Then cross the 
street when it is safe. 

QUESTION: Why should we not run across the street? 

ANSWER: A driver may not see you in time to stop. If you are 

caught in traffic, stop! Let the traffic go around you. 
When it is safe, continue quickly to the other side. 

QUESTION: Why should we teach our children traffic safety? 
ANSWER: Children usually are not careful. They play where 

traffic may hurt them. They must learn to stay on the 
road side. They must also learn to cross streets carefully, 



QUESTION: Should babies be left alone near busy streets? 
ANSWER: Very young children should never be left alone, 
often walk into traffic and be hurt. 



They will 



QUESTION: At busy street corners what should we do? 

ANSWER: Watch the policeman's signals or the traffic lights. 

Cross the street only when the signals say '"Walk." 



QUESTION: 
ANSWER: 



QUESTION: 
ANSWER: 



How should we walk on dark country roads? 
Keep to the side of the road. Walk with your face to the 
traffic. Then you can see on-coming cars. You can step 
out of their way if necessary. Drivers can also see your 
face. 

Why should we wear something light colored at night? 
Because the drivers can see you better. Dark clothes 
are hard to see at night. 



BE CAREFUL ON THE ROAD, DAY OR NIGHT! 
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WAY No. 6 
SAFETY RIMES 



CROSSING THE STREETS 

Look both ways before you cross 
Or a car may throw you for a loss. 



KEEP COOL 

If you're caught out in the street, 
Stop I Use your head and not your feet. 



CHILDREN IN 

If the children use 
They may get killed 



THE STREET 

the streets to play, 
and laid away. 



WATCH YOUR BABY 

Keep your baby off the street 

Or a car may knock him off his feet. 



NIGHT WALKING 

Face the traffic. Wear something white. 
Keep to the road side. You're all right! 



Rimes, while not directly translatable, can be adapted or devised in 
any language. They stick in the mind, especially when they are repeated 
in a number of different places, as on "spot announcements" on radio, 
in posters and in newspapers and other places. Rimes have a pleasant 
way of getting across many sorts of teaching lessons, which otherwise 
ugnt go unheeded or unread. 



Try a rime. It's worth your time I 
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11 PACKAGING AND REPACKAGING OF INFORMATION 
11.1 Overview 

PACKA6TM6 oi 4Jiionjmtijon JU a phy6lcjal KtcoKding^ 
oAAOAgmoit and pHJUzntaXAJOn oi inioHMition on a 
qlvZA mdium and in a g^uen ioAjm. 

REPACKAGING oi inioAmation KeanAongmznt oi phy^^cal 
m^dia and/oK in u)hich iniomation ha6 been p^e- 

rented {ok a pKuejntatijon in a givM medium and iom 
oi /lUt/uicXuAzd Inionmtion) , i/ohich jU tcuUioKzd to th^ 
>teq(UAementA oi a hpzjcliJic cJUtntzlt, Thz oon oi 
^^paJdlaQing JU to en/iance tht accep^nce and a&e 
AjiionmXion pKodixcJU and tkt ajbhimXaXion and Kcjcatt 
oi thtvi CjOitCent6. 

In packaging we make a distinction betweeen two related but still 
separate aspects: 

PACKAGE MEP7A: tkt physical ^ub6tancz on which inioK- 
mttion >u K^coxdzd, dUptay^, ok pKuwUd. 
PACKAGE FORMATS: tht oKKangrmU, i/iope, and lay-out 
oi inioAmation in a givzn pnodwcX on a g^ven mexUum. 

strictly speaking packaging involves the symbols and signals represent- 
ing information, and not information per se, however* for simplicity sake 
we talk about packaging of ''Information**. 
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The way Information is packaged cannot improve its content but it 
certainly can enhance its use , assimilation , and recall. True, a book 
should not be judged by its cover, but a well designed cover, attractive 
layout, appropriate format, legible print, presence of illustration... helps 
in a book's favorable reception and spread, as well as in reading, absorp- 
tion, and recall of its contents. The package in which information appears 
is often a decisive factor in acceptance or rejection of the whole, even 
before the contents have been considered; and it certainly is a factor in 
the amount of use. The same content in different packages does receive 
different usage , does affect the rate of assimilation and does make recall 
dissimilar. Historically, this was understood very well from the time of 
antiquity. 

But, it is most remarkable that so often the practices in packaging of 
information by modern information systems do not reflect such an understand- 
ing; the principles of good packaging are simply not being followed. Too 
often the products are illegible, unreadable, overcrowded, imattractlve> 
unbalanced ..• or plain ugly. The cost is cited as a major factor £or such 
a situation; however, more often than not it costs the same to produce a 
well packaged product as a badly packaged one. In information services 
packaging and repackaging of information has not received the attention it 
deserves. This is true, be it in developed or developing countries. For 
instance, the number of articles on information packaging and repackaging 
in the literature of information science and llbrarianship is mlni&scule 
which rmflects the amount of concern and work on the topic, 

When it comes to packaging in information conaolidation, the question: 
How to package a product 7 
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should be extended to: 

How to package a product in a way that will 
enhance the use, assimilation and recall of 
its contents? 



11.2 Effect Of Technologies 

The ways and means of packaging Information has always been affected 
by the technologies of the day and age. Moreover^ they were affected in 
a revolutionary way when a number of differing technologies were success- 
fully combined or integrated. Gutenberg united four technologies: printing 
press, printers' ink, paper, and movable tvpe — and the world has not been 
the same since. Without any one of these, printing could not have been 
possible. During the present age more new packaging technologies are being 
invented; old and new ones are being improved and combined in quantum 
Jumps. Thus, the means and ways of packaging information are in a perm- 
anent state of far-reaching revolution. 

Printing technologies, which predominated for half a millenlum, under- 
went significant changes in the last 25 years, comparable to the change from 
the Wright brothers* plane to the spacecrafts. And nw technologies came about 
to supplant and even challenge prlnti film, phonorecords, cassettes, ... 
and now the videotapes and videodiscs ... FurtAermore, the computer and other 
electronic technologies have left their lasting imprint on Information packaging. 

But, the most revolutionary step Is not in the quantim Jumps within 
any one of these technologies, but in the combination and Integration 
(through electronic technologies) of the means of prodoctiola, processing 
and packaging Information with those of its dissemination and display 



- 198 - 



as exemplified by radio and tv broadcasting, online searching, satellite 
communication, teletext and videotext transmission, etc. These inte- 
grations are having a very significant effect on every aspect of infor- 
mation generation, processing and use. Consequently, they have a far- 
reaching impact (for better or worse) on our civilization, on the way we 
connunicate and do things, and thence, on the way we live. 

Because of these integrations > it is hard to really separate the media 
and forms for packaging and display of information from the channels for 
its dissemindtion. It may be more proper to talk in terms of media, forms 
and channels in information transfer. 

Application and utilization of all these new and integrated information 
technologies are often very troublesome. At the root of the problem is 
not the complexity or cost of the technology itself, but something much 
deeper: the capacity and speed of the new technology to process, store, 
recall, transmit and display symbols and sienals of information which far 
exceed the capacity of the human brain to process and assimilate information. 
The human brain has a limited capacity to process information (e.g. Miller's 
•magical number' 7, represents the amount of information and the associated 
complexity that the brain can handle at any one time - see reference 2-2); 
the brain has a large, but still limited memory, and a high but still limited 
speed of information sensing* processing and subsequent reacting. For these 
reasons, there is worrv about 'nan-machine interface' and proper utilization 
of information technology in relation to humans, not machines. The fact 
is that we, the hunans, have Invented this new information technology, but 
•8 yet have not mastered its use. The problem is human, not technological. 



ERIC 



4 



•199- 



In any case, information consolidation units have nowadays many more 
techniques to choose from than print for information packaging and dis- 
semination. In given situations, media other than print may be more 
effective. 

11.3 Packaging Media 

Selection of media for packaging in information consolidation should 
be user* and not media-oriented. In a user-oriented packaging, it is helpful 
to think first about human senses and then about media and forms. Human 
beings receive information through their senses. Thus, media for packaging 
of information should be considered in relation to the sense which will be 
involved. In the case of information consolidation, the sense most often 
involved is that of sight, less often the sense of hearing, even less that of 
touch (e.g. in training or demonstrations), and never the senses of smell and 
taste. Furthermore, the sense of sight involves reading and/or viewing, the 
sense of hearing listening and the sense of touch handling. Thus, the media of 
Interest to Information consolidation can be classified as pertaining to sight 
or hearing and sometimes touch or more precisely to reading, viewing, listen- 
1 g or handling, or any combination thereof. 

The four basic classes of media (or, with subdivisions, eight media 
classes) in packaging of information are: 

1. PA4.nt^ subdivided into: 
la. PAAjUrtuvid copy 

lb. PHAjU'tnicAoiMLQZ {micAogJUiphic copy) 

2. AadioviAuat mexU/i, hvJbdividzd ixoo: 
Za. Vliuat mzxHa - stUl iMgu 



BASIC MEP7A 
IN 

immnoN 

PACKAGIHG 
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BASIC MEPIA 



2b. V^j^uat mtdLLoL - moving AjragzA 



IM 



2c. Audio mzdioi 



INFORMATION 



2d. Any cori>4JuUion oi tkt t/uee 



PACKAGIfJG 



3. ECec^faorUc mecUa 



COffT'P.: 



4. InteApeA^OMJL cjovvtactA (oA a medcun) 



As Miitloned, these basic «edla can each stand by Itself, or they can 
cone in various conbinatlons with one another. In such cMd)lnatlons, they 
becoae Interdependent and even undlstlngulshable. The combinations of media 
can create a distinct medium of Its oim, as Is the case of audlovlsuals 
where the audio and the video aspects are combined. In other words, the 
classification of media Is not neat with mutually exclusive classes. 

Furthermore, It Is quite obvious that within each of the basic classes 
or subclasses there are a great many further subdivisions possible until we 
get to each Individual medium that exists. In the framework of this Handbook 
we cannot provide such an esdiaustlve survey, however, we do give specific 
examples where appropriate In this chapter and In Chapter 5 on Information 
consolidation products. 

1. Prlnt^hard copy . Print on paper Is still by far the most widely 
applied medium In Information systems and services. There are other media 
that are seriously challenging the print predominance (11-8 ), but despite 
many pronouncements, the print will remain basic to the world's civilisation 
for a long, long time. Furthermore, print Is basic to some other media 
e.g. for microimages (microfilm^ microfiche) one first has to have a print- 
hard copy; movies are made starting with a printed script: many end-products 
of electronic media are print, such as computer printouts. 
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kttn all, a book, a Journal « a raport la an extremely effective 
Information tranafer device. A book (report, article. is uaed 'online' 
and can be used In a 'random access manner'; It Is hl^ly portable; It Is 
usable under nany conditions (e.g. It can be taken to bed); It Is produced 
at a relatively low coat; It stood the test of time; and It Is thoroughly 
Incorporated In our civilisation. 

The number of technolosles available for the production and reproduction 
of print are conatantlv proliferating: from movable type printing presses 
to offset printing* from typewriters to word processing terminala, from mimeo- 
graphic machlnea to reprographic (Xerox) copy machines, and so forth. 

As a result* It was never as eaay aa It Is now to produce or copy a 
msss of printed materials. It may even be too easy. The economy of acale 
Is %forklnft as well: devices for printing and/or copying that produce a high 
quality product or copy can be obtained at a relatively low cost. (However, 
It Is not only the Initial coat that ahould be considered, but also two other 
most important aspects: (1) opera tins costs and (11) likely maintenance 
coats) 

An overwhelming majority of 'living' examplea of Information consolidation 
products that the author a have been able to procure or get a description 
of are print-hard copy products. So far, the other media have ainply not pene- 
trated to any noticeable extent the practices of information consolidation. 
Even though there are some examplea of appli< ttlon of other media, they are 
the exceptions and not the rule. Mhy is this so? Speculatively, it probably 
has to do with the restrictive training (and thus thinking) of information 
professionals which is mostly oriented towards print as a medium for inform 
mation transfer. 
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lb. Print-mlcrolnage. This refers to microfilms, mlcrocards. micro- 
fiche, and microtexts, often called micrographics for short. Micrographics 
are increasingly being used in a great many situations (11-6). The obvious 
advantages of micrographics arec 

* tremendous saving of space in storage. 

* possibility to have a vide distribution of documents (books, blue- 
prints, reports) for which there is a limited number of original 
print copies available. 

* low cost of reproduction once made (e.g. the cost of a microfiche 
of a report is much less than that of its printed copy-, 

* easy "on the spot" reproduction (e.g. a microfiche, which has possibly 
50 or more pages, can be reproduced on a Xerox-like machine at the 
same speed and cost as a Xerox copy of a printed page). 

* low cost of mailing, in comparison to the mailing cost of printed copy 
(e.g. it is cheaper to mail a microfiche overseas at an airmail first 
class rate than the printed report at a printed matter third class rate) . 

The obvious disadvantages aret 

* micrographics cannot be read, perused « scanned with the naked eye 
as a print-hard copy can. 

* technology for viewing and readii«g of micrographics is cumbersome 

and stili not very good; furthermore, viewers are not widely available. 

* there are many noncompatible micrographic technologies; one cannot 
use certain technologies in conjunction with certain others. 

* the technology and process used in making the original micrographic image 
from print is cumbersome, costly, and complex. 

Despite many advantages, the disadvantages are still such that there is 
a restricted use of micrographics in information consolidation. Even with 
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the advances of Covputer-Output-Hlcrof llm (COM) « the situation does not 
seem to be changing. The greatest use of micrographics is in relation to 
the storing of reports, catalogs, manuals, blueprints, data, etc. vHich are 
otherwise bulky, but not often used or are used only in reference to retrieval 
of certain pages, data or items only and not for reading of the whole thing. 
For manu&ls or data, micrographics should be considered for some information 

consolidation products that fall into that category. 

2a. Visual media-still images . This involves pictures, and illustrations 
... drawings, graphs, and charts ... transparencies and slides ... filmstrips 
and filmloops ... and a great number of other visual artifacts. Their use 
as or in information consolidation products can be very effective: a picture 
is often worth a thousand words. 

Some of the still images can be viewed without any help of a device. 
Others need a device to be seen: slide projectors, overhead projectors, 
films trip projectors, etc. A whole viewing technology exists for different 
types of still images. In general, this viewing technology is simpler and 
less costly than the viewing technology for moving Images. The still images 
are less complicated and less expensive to produce. 

For these reasons, pictures, illustrations, slides ... or still images 
in short, should receive serious consideration in the packaging of Information 
consolidation products. 

2b. Visual media-moving images . This involves films of late video- 
tapes and of very late videodiscs. Any of these can, of course, be combined 
with an audio channel (or channels) and most often they are. In other words, 
silent films still exist and are produced; they can be effective for various 
purposes, such as demonstration or illustration, but they are getting to 
^ be rare. All of the moving Image media Involve relatively expensive and 
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coAplex technologies for production and for projection. But> if a picture 
is wrth a thousand words, a wving picture is worth ten thousand* With 
increased cost and complexity can also coxae increased effectiveness. 

Film as a mediua is quite well known and widespread. We shall discuss 
here only the lesser known aedia: (i) videotapes and (ii) videodiscs, because 
of their great potential for information consolidation. Videotapes are used 
in connection with television: a tape is in a cassette and a videotape player 
is used to show the pictures and sound directly on a given television set 
or to send it through a television station. Videotape players are highly 
portable, thus they can be used anyplace in conjunction with a television set. 
Videotapes are not that expensive to produce or purchase* Videotapes have 
an advantage over films as they can be played back after being recorded with- 
out any film processing. As a matter of fact, they can be played rigiht away 
(they are used as such in training). Most videotapes have two audio channels* 
One channel can be used for one language (let us say English) and the other 
is available to record a translation into another language (let us say 
Swahill). Thus, a master tape in one language can easily be reproduced with 
translations into any language as necessary. These are great advantages 
to be considered for information consolidation products. 

Videodiscs are the newest and quite revolutionary medium that came along 
most recently. They look like large phonodiscs and are shown through a 
player on television or on cathode ray tube terminals. Two types emerged: 
laser videodiscs (*read* back by a laser be&m that does not physically 
touch the grooves on the disc) and capacitance videodiscs ('read' back by 
a stylus that touches the grooves as in a phonorecord) • The two technologies 
are not compatible - one type of videodisc cannot be played on the other's 
equipwnt. Capacitance videodiscs wear out as a pnonorecord, the laser ones 
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do not. 

The capacitance videodiscs and technology is cheaper, but the laser 
videodiscs and technology is much aore versatile and less sensitive to 
things like dirt particles on the disc. Laser videodiscs can have recorded 
on them: still images (picture by picture, blueprint by blueprint) or moving 
images (a film), sound plus an index to each frame that allows direct access 
to any frame as desired (a videodisc can typically have about 50,000 frames 
on one side). Each videodisc can be played forward, and backward for replay; 
any picture can stand still and be advanced as in a slide projector: the 
pictures can be slow moving: or the lump can be made to any frame (as 
indexed) backwards or forwards. Blueprints and documents can be stored 
on videodiscs without sound or with sound offering explanation: this can 
be followed by a film, a text, or a page of instruction s . Training pack- 
ages have been produced on videodiscs which contain a film^ slides, iinritten 
material, exams, self instructing steps going backwards and forwards, etc. 
These have proven to be the best self-training packages yet produced. The 
disadvantage of videodiscs is that they cannot be erased as videotapes and 
used over again, they cannot be produced as easily and by amateur-run equip- 
ment as films and videotapes; thev are more exoensive to produce and the 
play-back technology is more expensive to acquire and maintain. 

Nevertheless, these new video media have a lot to offer in packaging 
of information consolidation products, particularly if the videotapes or 
videodiscs are produced at some large and advanced information system for a 
wide distribution and repeated viewing,with the possibility to superimpose 
translation in various languages as necessary. 

2c. Audio media. Here we shall discuss the media that are sole^cy 
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devoted to hearing. Thoee that are devoted to hearing in conjunction with 
viening ve already discuaaed. Theae include: phonorecorda, tapea, and 
caaaettea. Each haa a miober of typea and aeparate nonconpatible technol- 
ogiea for play back, althou^ they can be produced and recorded in conjunc* 
tion with one another. 

Phonographa need aeparate technologiea for recording and for play back. 
Caaaettea and tapea do not: the aane device can be uaed for both. Phono- 
grapha cannot be reuaed for recording, caaaettea and tapes can be uaed over 
and over. Caaaettea and tapea are nore expenaive. In covpariaon to tapea 
and tape technology, caaaettea are snail er and of leaaer bulk, leas measy 
to uae, aore portable, and leas expenaive. 

Thua, caaaettea have emerged as a medium of great promise when recording of 
sound is conaidered, either by itself or in conjtmction with still Images 
(alidea, film-strips). Preaentations involving combination of slides or 
filmatripa and caasettea proved to be very effective. Moreover, the tech- 
nology needed for playback is relatively simple and inexpensive. 

3. Electronic media . As mentioned earlier, the present day revolutionary 
integration of the ways and meana of production, proceasing and packaging 
of information, with thoae of ita diaaemlnation and diaplay is due to the 
advanced in electronic technologiea: computing, telecommunications and broad- 
caatlng. Each of these technologiea also evolved a myriad of peripherals 
which greatly extend the working domain and applications, and moreover which 
allow for interconnections among the various electronic technologies (e.g. 
computing and telecommunications) and between electronic and other media 
involved In information transfer. 

Electronic technology alao haa ita own media for display which haa no 
Q sonnectiona at all with print or other media. For inatance, soft image 

ERLC 



-207- 



display* on cathode ray tubes and audio synthesisers • The storage media 
are also unique: computer nemories, tapes, discs, drums, magnetic cards, 
etc. Some of the electronic media and technologies have already proved 
to be of great practical use and effectiveness in information consolidation, 
n>st notably the online data bases, other electronic media and technologies. 
Just maturinR (most notably, teletext and videot«xt)may have an even greater 
potential in the future. Let us discuss these three, Otdine data baae 
media and technology consist of: (i) a data base (an organised file of 
information in a computer) or a number of data bases in different subjects, 
(ii) a computer that manipulates the data base as instructed, (iii) a 
telecoBBwnication network between the computer and user (e.g. a telephone 
line) and (iv) a terminal (print or cathode ray tube) at the user end. 
The data bases started in the late 1960's as a mirror image of printed indexes 
and the searching of data base was close to the searching of printed indexes; 
the greatest refinement and improvement being in the ability to combine terms. 
However, by 1980, the data bases were not any more mirror images of print 
indexes: structures became different; data bases had information values added 
access points have multiplied, etc. Besides, a number of data bases have no 
printed counterpart, they appear in computer form only, and accordingly are 
adjusted to computer form and searching. Moreover, searching changed as 
a result, but »st significantly manipulations of output became possible, to 
create formats, tabulations or even calculations after the retrieval, as 
desired by user. Different formats, cross tabulations, statistical corre- 
lations, time series, reduced outputs ... are created after retrieval of 
information from a data base; these were not in the data base, but these 
were done in direct conjunction with searching. Manipulations were intro- 
duced that were never dreamed of before in conjunction with printed indexes 
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or any printed texts. Consolidated information products can now be 
produced directly from searching of data bases as shown in examples of 
Section 11.5. But, like everything else there is a catch. First, one 
has to have access to proper data bases; in many developing countries 
this is certainly possible, but not economically feasible or politically 
allowable, primarily because of unresolved issues of transborder data 
flow* Second, one has to know ouch mDre than Just online searchlng» 
I.e. in addition one has to have the know-how of manipulation capabilities 
and techniques (e.g. if statistical manipulations are involved, this also 
means knowledge of which statistical techniques to select and ef their mean- 
ing); unfortunately, not many online searchers anywhere have yet acquired 
this manipulative know-how. Nevertheless, these online manipulative 
capabilities should not go unnoticed when considering information consolida- 
tion in developing countries. 

Teletext and videotext are an entirely different proposition: both involve 
TV or video terminals. Teletext Is broadcasting of text through television 
channels; 'pages' of text are broadcast through air or cable by a station; 
a specially added decoder on a TV set enables the display of a 'page' with 
or without the regular picture. Videotext is a connection of a coiq>uter 
data base (or many data bases) through a telephone line to a calculator^ 
like pad and to a decoder on a TV set which enables the display as well as 
selection of contents of data bases available. Videotext is interactive, 
teletext is not e.g. teletext will display the latest airline schedule but 
videotext can also enable a viewer to make a reservation on a desired flight. 
The important aspect in both of these is televisionc the domestic TV set is now 
also becoming an information tool, not Just a passive viewing box. Since 
nelevision is widespread , the uses of teletext and videotext can become as 
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videBpr«ad. The govermMmts in Germany* France* Great Britain, Sweden, 
Canada, Japan, the Netherlands, Denmark, and aome other countries have 
become very interested and have invested great amounts of money ind effort 
to develop and operationally test various teletext or ^deotext networks. 
At preaent,the U.S. ia lagging behind in these applications, but a number of 
Lnmnlrlnn and private con|»anies have been conducting experiments. National 
librariea and various information centers have been heavily engaged in these 
experiments, particularly in Canada and Great Britain. In a way, information 
consolidation is part and parcel of services provided through teletext and 
vldeotext. The potential for information consolidation is great, but as yet 
the whole area is still in a volatile experimental stage (11- 7, 11-13) • 

4. Interpersonal contact . As already nentioned, one of the revolutionary 
steps in our time is the combination and integration in some media (particularly 
through electronic technology) of the means and ways for processings storing 
and packaging information with, those for its dissemination and display. In 
people these functions were always cooblned. Thus, it is hard to think of 
Interpersonal contact (or people) as *'Just** a medium for information process^ 
ing and packaging or '^just^* a^dium for dissemination, although at times one 
of these functions isay predominate* Por our purpose^ the most appropriate 
attitude is to think of interpersonal contact in terms of information transfer, 

as mentioned before. 

People with a variety of backgrounda and functiona can serve aa a 
media in the transfer of consolidatad Informationt 

* subject specialists (engineers, scientists » technicians, etc.) 

* Information apeclallsts (Information acientists, librarians, etc.) 

* change agemta (extension wotkeri, health center workers, etc.) 
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* pre-professlonals (barefoot doctors, technical assistants) 

* information gatekeepers (early adaptors of an innovation, key 
organizational personnel as to information) 

* authority figures (opinion leaders, organizational or unit heads, 
respected persons, etc.) 

These people can act in the information transfer functions in the role of; 

* lecturers 

* demonstrators 

* trainers 

* problem- solvers (question-answerers) 

* evaluators, reinforcement agents 

* any combination of the above 

In the interpersonal contact, any other media can be used as reinforcement 
and, vice versa, the interpersonal contact can reinforce the use of other media. 
These conbinations can work extremely well. 

The effectiveness of interpersonal contact as a medium in the transfer of 
consolidated information depends on: 

* careful selection of the type of person(a8 to the background and 
function) to match and/or appeal to the audience and as to the 
abilicy to project 

* careful determination of the transfer function(s) in which the person 
will play a role 

* training of the person for that role 

* attention to form of transfer 

Interpersonal contact is naturally restricted to the number of people 
that can be reached at any one tim^!. It is not suitable for mass information 
transfer, it is also restrtcted tn another sense: It Is hard to find and 
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train people to ex&gage in interpersonal contact for information transfer • 
However » in a great many situations nothing can beat a person to person contact. 

11.^ Packaging Formats 

As mentioned, format refers to the arrangement, shape, and lay-out of 
information in a given product on a given medium. The human brain processes 
information and affects cognition and comprehension ^among others, by associa- 
tion. Significantly, the rate of the brain's information processing, the 
cognition, comprehension and associations can be improved by appropriate 
formats geared to the human brain. 

In a practical sense, this means that a user can be guided, reinforced, 
rewarded, or warned by ^embellishing symbols, by enriching the meaning of 
symbols, by full typographical presentation, by selected use of graphics 
and illustration, by colors, by mnemonics... It is important to think of 
format in terms of aesthetics, but In information consolidation, (and in 
all information services) it Is much more important to think of format in 
terms of the capabilities of the human brain. A format does affect the 
effectiveness of information transfer. 

Specific formats are dependent on the specific medium used in a given 
product; however, some principles of effective formating (in the above sense 
of enhancement of human information processing, cognition, comprehension, 
and association) are valid for any number of media. Among these are: 

PRINCIPLES OF 7. ReoddbXtcXj/ : [cjompKdi^Mion vohoJiz KudLinQ Invotv^.) 

EFFECTIVE 2. VimabWUbj i [cx>mpKdxtnJt^ion i/kvvi vlwing It^ AMfotvzd.) 

FORMATTING: 3. AudibAtUy i {a/)mp)te/teiU-a)n tafem tUttnlrig U involve. ) 
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PRINCIPLES OF 4. IdznUjlx bitUy {cjognWjon and p^Ac^ptix>n oi kzy 

EFFECTIVE FORMATING /jiioHmtloMt UmwU] 

CONT'P.: 5. MncwonccA {v4^aat oK audio oMotiatlon) 

1. Readability ; Everybody knovs that when a product Is hard to read In 
In the first place, the likelihood of Its acceptance, use and assimilation 
dlalnishes drastically. Yet, how often Is each of us confronted with products 
whose typography la too small or too light, that are crowded or shown 
together... I.e. generally unreadable? To improve comprehension through 
reading: 

* use as heavy a type as available 

* use contrasting type In relation to the color of the paper 

* use an attractive, pleasing layout 

* use sufficient margins and space around text 

* do not crowd a page with too many lines and words 

* break up long paragraphs, long sections, long chapters 

* match the mar gins » words on each page and paragraph lengths to the reading 
level of the public e.g. the lower the reading level, the wider the 
margin, the fewer %a>rds and paragraphs per page 

* use titles and subtitles wherever possible and necessary, but do 
not use a subtitle for Its own sake 

* separate titles and subtitles from the text 

* use graphics, illustrations, charts, but only In clear relation to 
the text, and Integrated with the text 

* place graphics. Illustrations, charts close to where discussed In 
the text 

* number all pages 
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2. Vlcwbillty . It is also crystal clear to everyone that in order 

to be correctly assimilated , still and moving images have to be clearly seen. 
Yet, how often ms each of us at a meeting where slides were illegible? 
Or vas confronted with situations where what should be viewed was presented was 
undecipherable? To Improve viewing comprehension: 

* on slides and transparencies: use a very limited number of words 
per slide; use large typography (as a rule regular typewriter sise 
letter is too small); test 

* if projected on a screen,watch for the relation between the sise of 
the hall and the size of the screen; test 

* use color in pictures, graphs, illustrations, wherever possible 

* use comic strips or cartoon illustrations %fhere possible 

* do not clutter illustrations, charts; do not make them too complex - 
coflq>lex charts will not be followed 

* in pictures (still and moving) make the objects fully recognizable 
and contrasts, borderlines fully distinguishable 

* watch for the loss of the third dimension; use angles if possible, 
to gain the Impression of all dimensions 

* watch for the loss of the feeling for scale or size of things; use 
comparative objects to illustrate scale. 

3. Audibility . Tb be heard and assimilated, the sound has to be 

not only loud, but it has to have a modality, rhythm, and expression that is 
adjusted to the co^>ri^ension of an audience. To Improve audio comprehension: 

* make the sound level appropriate to the size of the hall or enclosure; 
test 

* In speeches, lectures, explanatione, watch for proper modulations 
O . amd rhythm; do not taUt f Ut sod/or fast 
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* in prerecorded explanations or aesaages, if poastble, use speakers 
with professional speech training (including actors, newscasters) 

* in cases where video and audio are presented simultaneously, watch 
for synchronisations; test 

* in cases %ihere audio alone is presented, watch for the loss of visual 
dimensions; coopensate accordingly » possibly with sound effects other 
than speech; 

* use vusic where possible. 

4. Identifiability * This refers to signals other than words Cvritten 
or spoken) and illustrations that help the cognition by drawing the attention 
of a reader (viewer » listener) to the key elements of content » major pointa 
made, sunaries» changes in eaphasls or topic ^ etc. The identifiers also 
assist in making associations within the text (or materials presented). 
Such identifyers are of great Importance as they can assume a meaning of their 
own, they can modify the tone of information and affect perceptiou^ and aaso* 
citation, as shown by numerous psychological and brain research sc idles. They 
also add to the aestheilc value of an information product. In information 
con8olidation»identif iers can be extremely effective and should be planned 
carefully and used extensively. The following practices have proved their value 

* whenever available tuse different typography, as to type, boldness 
and sise, for titles, subtitles, key phrases, sunnary paragraphs, 
short explanations and important parts of illustrations. Use typograi^y 
so that it stands out. Even many typemriters have the capability 

to use diffcurent scripts » so, if acquiring a typewriter , get one with 
such capabilities 

* underline or capitalise key phrases, if different' typography is not 
used. But, be careful ^ do not overindulge in underlining and capi- 
tal lsing» as it, loosas it characteristic as an attention getter 
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* us« border lines p enclosures » separation fros the rest of the textp 
for key paragraphs or concepts 

* vary the aiargins for enumerations and subordi'^te portions of the 
text 

* use typographictl syabols (such as •••) to set up a beginning 
of a key phrase or to break up long enunerations 

* use different colors vhere possible, to aake key elesents of text 
and illustration stand out 

* intersperse graphic design symbols (vignetues»geoaetric pattems» etc.) 
through a text or illustration. Break up iBcnotony 

* use graphic layout to accentuate the important portions of the text. 
Watch that break-up of pages or drawings does not occur at inappro- 
priiite places 

* in audio recordings: use stronger or Hlfferent voice to underline 
key phrases. Use pauses to separate paragraphs. Use sound effects 
for such purposes 

* in interpersonal contact »u8e gestures and anination» pauses, and 
facial expressions to call attention to important aspects of a 
presentation. Read a book for take training) en effective speech- 
making, lecturing and/or personal communication 

* try to employ (or train) a person with graphic arts background to 
help with layout of texts and use of identifyers 

* use identifyers consistently throughout the text» illustration^ or 
sneech, so that the users are always alerted to the same things when 
they see (or hear) the same identifyei 

* do not overdo it so that idmtifyers loor 3 meaning and become a 
dlstractlm rather tbarn an atttntlon fitter. 

mc 
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5. Mneaonlcs . ThMe are used similarly as Identlfyers, and some 
authors do not even make a distinction between identifyers and nnemonics, 
calling them all together view- (or audio-) mnemonics « However, the prime 
use of flcmonlcs is to assist in recall of previously encountered informs* 
tion and in eliciting issociations among different texts or previous |;srts 
of the text. The human brain has the capability to recall or search for 
informrtlon by associating information with color, physical location, sise, 
and other physlcsl attributes of the objects containing information. (E.g. 
''It Is the red book [folder...] way on top of the shelf"). The humsn brain 
wmkem associations, some of which may be predictable, others may not. 
Ifaemonics makes use of such associative and recalling capabilities of the 
human brain. Some of the mnemonics have achieved universal meaning, e.g. red sign 
or signal in many countries is associated with danger or stop. Companies, 
organisations, institutions have long recognised the importance of having 
their products, reports, monographs, pronouncements, etc. loBiedlately recog- 
nised and associated with them. Thus, they developed distinct logos, symbols, 
colors, lettering styles, and the like that draw ImBediate associations 
%ith the organisation. These mnemonics stand for identity and have achieved 
through usage a meaning of their own. Mnemonics have an important associative 
and recalling function to play Xn information consolidation products. For 
instance: 

* use a well identifiable logo on your information consolidation products 

* develop identifiable syabols or designs to stsnd for different types 
of products 

* uae the same color of association among similar products or between 
rmlated portions of the asms product 

Q * use different colors and/or different paper in the same product to 

ERIC 
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differentiate betveen different portions and to make it 
easier to ianediately access desired information (e.g. use '1>lue 
sheets'* as a recall for a certain type of suanary» dravings, 
instructions) 

* use heavier paper to separate portions of a text for easy access 

* use markers which protrude from the rest of the text 

* use identifiable persons or characters in comic or cartoon strip 
style to stand for a given concept or action (e.g. invent '^Maestro 
Juan" as a wise man who demonstrates and applies proper construction 
techniques and shows what is wrong with nonproper techniques) 

* use illustrations and graphic arts designs to convey a message 
(e.g* a smiling versus a sad face, a puzzle with different missing 
portions at different parts of a text) 

* in interpersonal contact ^use breaks » fables, lunches.* .in association 
with information conveyed 

* use symbols and symbolism for abstract concepts 

* be consistent in the use of mnemonics. Do not overdo it; otherwise it 
would disperse rather than create associations. 



11.5 Four Examples 
11.5.1 Comic Strip 



An ingenious way for information transfer is employed by Tolteca, 
a cement producing and distributing company in Hexico. Tolteca has invented 
Maestro Juan, a master craftsmant who shows others, through many ttials and 
O tribulations* how to correctly mix mortar and cement for various uses» how 
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use the equipment, etc. There are amusing situations and problems, care* 
less characters, and many life complications as in any proper strip, but also 
clear solutions, diagrams and directions. The title page of a booklet 
is shown in Figure 11-1 and one of the inside pages in Figure 11-2 > 

(For further information contact: Cementos Tolteca, Av. Tolteca 203 
San Pedro, De Los Finos, Mexico 18, D.F., Mexico). 
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FIGURE 11-L TITLE PAGE OF THE INSTRUCTIONAL BOOKLET AS COMIC STRIP ON 

USE OF CEMENT FROM MEXICO. (THE BOOKLET IS IN COLOR WHICH CANNOT BE 

REPRODUCED IN THIS tMBQQK.) 



ERIC 




- 220 - 




PROCEDIMIEMTOS 
DE CURADO: 



1 

t 1 » 1 1 1 1 1 II 








a 


(AJMUiAlOuJ 





FIGURE 11-2: a page from "me instructional booklet - comic strips on use 

OF CEMENT FROM MEXICO. (tHE PAGE IS IN COLOR WHICH CANNOT BE REPRODUCED 
IN THIS tillSQQK.) 




11.5.2 Pamphlet 



The Renewable Energy Resources Information Center of the Asian 
Institute of Technology (described in Appendix ) produces many pamphlets 
for use by farmers, rice growers, etc* These describe simple devices 
or structures that can be constructed with domestic or easily obtained 
materials and with domestic labor* The example presented here is a fold- 
out pamphlet In two langxiages: English and Thai on a solar rice dryer* 
The pamphlet contains pictures and diagrams* Figure 11-3 shows the title 
pages of the pamphlet, the one in English on the one side, and Thai on the 
other side of the pamphlet* Figure 11-4 shows the inside of the pamphlet* 
Unfortunately, the Xer'^x copy was not capable of picking up the colors and 
worse; the details, of a drawing which is in blue* By itself, this failure 
to reproduce a particular color is our example of a reprographic medium 
which is inappropriate. 

(For more information contact: Renewable Energy Resources Information 
Center, Asian Institute for Technology, P*0* Box 2734, Bangkok, Thailand) 
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FIGURE 11-3 1 TITLE PAGES OF A FOUHDUT PAMPHLET IN TWO LANGUAGES ON 
AN INEXPENSIVE PROJECT. (COLORS CAftCT BE REPRODUCED IN THIS HANDBOOK) 




ElflKJH: INSIDE OF A P/WHLET OH SOU\R RICE DRAWING FRCM THAIUVID. 
MHIQi UH(J\ BE mmm for IHIS tMEODK.) 



(in this space there is a drawing on a blue background which 

DOES NOT reproduce ON XERQX) 



•tpi out ram. Tht crots-ttction of th« chimnty is 
1 cqaiUttral inariQlt whoit sid« is 50 ctntimttrts. 

Thtrt ihoukJ bt no air Itaks in tht plastic covtr 
vtf tht drytr. Ltaks wili rtduot tht tfficitncy of 



Tht timt taktn for tht' paddy to dry dtptnds on 
tht dtpth of tht btd, tht initial moiiturt oonttnt of 
tht paddy, and tht wtathtr. If tht paddy has alrtady 
btcomt partly dritd during thrtshing and tht wtathtr 
is fint. drying will takt ont day. I? tht initial moisturt 
conttnt of tht paddy Is high and tht wtathtr is cloudy, 
drying may takt a ftw dayt. 



Tht ntwiy thrtshtd paddy should first tM citantd 
o rtmove straw and chaff. It is thtn loadtd into tht 
tox 10 makt a laytr not inort than IS ctntimttrts 
ittp. If tht rict btd IS dttptr than 15 ctntimttrts it 
«ill not dry btcaust not tnough air will flow through 
:. Tht paddy will dry bttur if it is stirrtd itvtral 
imts during tht day. 




Evtn in dull wtathtr tht air iniidt tht drytr will 
bt warmtr than tha outskk air, and ifow drying will 
takt plact. During ptrtods of rain tha paddy in tha 
drytr is saft and will not tM spoiltd. 



Tht cost of a drytr for a batch of 800 kik>grams of 
paddy was 2.382 bahts (Octobtr 1970K If a farmtr 
hat his own bamboos thtn ht has to pay only 900 
bahts for tht otNr mattrlals. 



(TIE PAGE USES COIDR 



i!ltjnilul\Au'n»nii*>flu i Oum i Suiiom inwi 
ni4ui iVunitiliM 




illfiunliitfct|vinnni|fyi8tiii8>9iniHiini 
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11.5.3 Market Data 

This exanple shows the ability to produce custoa^tallored market reports 
directly while Interacting with an online data base* Economic Information 
Systems - Business Information Systems [EBIS] (of Control Data Minneepolla, 
Minnesota, U.S.A.) available on a network called CYBERNET, provide! data on 
some 225»0(}O business firms and markets in the U.S. and oAer countries. 
One can retrieve data and arrange reports on four aspects: (1) share-of«» 
market (%iho produces how much in a given product line); (11) llne-of*business 
(on competitive comparisons to analyze the operations and patterns of dlvers*- 
ification of various firms); (ill) state market size (in given products in 
each U.S. state and a number of other countries)'; and (iv) Industry by 
Industry county markets and firms in all U.S. counties (Includes number of 
employees and size of each Industry). 

The reports are a tool in market » economic* and Industry analysis » sales 
strategies, planning, diverslf lcatlon» etc. The industries and their products 
are classified according to SIC (Standard Industrial Classification), which 
is a comprehensive, well known classification in Industry. The population 
data are based on official census reports. 

Figure 11-5 shows a computer -i>roduced report on a request for market 
information on one company in the U.S. 

Fiaure 11-6 shows a report on one industry. 

Figure 11*7 shows analysis of two Industries » by geography 
in three countries in the state of Minnesota; from this report one can 
Jua^ and get a report on individual companies, or a class of companies. 

(For more information contact: Economic Information Systems » Inc.» 
Control Data^ P.O. Box 0» Ninneapolla* Minnesota, 55440, U.S.A.). 
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FTfillRE n-S. J1ARKET REPORT ON ONE COMPANY: CARRIER CORPORATION. 



EtIS SEHERM. COUPWIY INFORmTIOH REPORT 



cnmiCR CORP ♦ 

CARRIER TOMER^'BOX 4800 
SYRACUSE 
NV 13201 
315-484-4711 

NUMBER OF ESTRBLISHHEHTS - 
nW4UFRCTURIN6 SALES - 
HGN-I1ANUFRCTURIN6 SALES - 
F0REI6N SALES - 
TOTAL SALES - 



77 

S1082.5 niLLlON. 
S97.9 HILLIQN. 
S131.0 NILLION. 
tl311.0 niLLION. 



ECONOMIC INFORMATION SYSTEMS - BUSINESS INFORMATION SYSTEM 
LINE OF BUSINESS REPORT 
SUMMARY OF SALES BY INDUSTRY 



CARRIER CORP 



SIC 


SIC DESCRIPTION 


SALES 


PERCENT 


PERCENT 


SIC 


NO. OF 


CODE 


<SMIL> 


CO. SALES 


SIC SALES 


RANK 


ESTAB. 




COATED FABRICS t NOT RUBBERIZED 


$11.7 


0.89 


1.06 


23 


1 


2851 


PAINTS t< ALLIED PRODUCTS 


81 74. 9 


13.31 


2.79 


9 


11 


2869 


CYCLIC CRUDES t< INTERMEDIATES 


S45.8 


3.49 


1.03 


28 


2 


28?1 


ADHESIVES t< SEALANTS 


$23.6 


1.80 


1.91 


19 


2 


2893 


PRINTING INK 


$120.9 


9.19 


13.81 


1 


14 


3069 


FABRICATED RUBBER PRODUCTS* NE 


$.7 


0.09 


0.01 


693 


1 


3079 


MISCELLANEOUS PLASTICS PRODUCT 


$7.2 


0.94 


0.02 


794 


1 


34S1 


SCREW MACHINE PRODUCTS 


$6,6 


0.90 


0.39 


43 


2 


3911 


TURBINES e TURBINE GENERATOR S 


$27.0 


2.09 


0.80 


8 


1 


3942 


MACHINE TOOLSt METAL FORMING T 


$1.7 


0.12 


0.22 


102 


1 


3963 


AIR AND 6AS COMPRESSORS 


$101. 1 


7.71 


7.19 


3 


1 


3964 


BLOWERS AND FANS 


$19.7 


1.19 


0.89 


29 


2 


3969 


GENERAL INDUSTRIAL MACHINERY. 


$26.2 


1.99 


0.83 


17 


1 


3989 


REFRIGERATION t< HEATING EQUIPM 


$482.4 


36.79 


4.86 


2 


7 


3999 


MACHINERY. EXC ELECTRICAL. NEC 


$3.0 


0.22 


0. 09 


288 


1 


3621 


MOTORS AND GENERATORS 


$19.7 


1.19 


0.40 


40 


1 


3622 


INDUSTRIAL CONTROLS 


$4.9 


0.34 


0.17 


87 


1 


3676 


ELECTRONIC RESISTORS 


$14.6 


1.11 


3.72 


8 


1 


4229 


GENERAL WAREHOUSING 1. STORAGE 


$.9 


0.06 


0.09 


298 


1 


9064 


ELECTRICAL APPLIAHCES WHLSN6 


$19.6 


1.18 


0.19 


99 


2 


9079 


WARM AIR HEATING 1. AIR COND UH 


$42.0 


3.20 


2.74 


1 


10 


9082 


CONSTRUCTION t MINING MACH WHL 


$4.7 


0.39 


0.09 


414 


1 


9084 


INDUSTRIAL HACHNRY 1. EQUIP WHL 


$7.9 


0.97 


0.04 


366 


2 


9089 


INOUSIt^IAL SUPPLIES WHLSN6 


$7.2 


0.94 


0.09 


164 


2 


9133 


PIECE GOODS WHLSNG 


$8.3 


0.63 


0.11 


192 


1 


9198 


PAINTS. VARNISHES. It SUPP WHLS 


$9.2 


0.39 


0.44 


38 


2 


6144 


INSTALLMENT SALES FINANCE COS 


$.6 


0.04 


0.01 


121 


1 


7391 


RESEARCH t. DEVELOPMENT LABS 


$3.9 


0.29 


0.10 


102 


3 


7623 


REFRIGERATION SERVICE 1. REPAIR 


$1.6 


0.12 


2.90 


4 


1 




TOTAL MANUFACTURING SALES 


$1082.9 


82.97 










TOTAL N0NMANUFACTUR1N6 SALES 


$97.9 


7.43 










TOTAL FOREIGN / OTHER SALES 


$131.0 


9.99 









COMPANY TOTAL 



81311.0 MILLION. 
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FIGURE n-fi : MARKET REPORT ON ONE INDUSTRY. (STARS UNDER OWNERSHIP 
INDICATE PUBLIC- SHARES OWNERSHIP) 

EBIS GENEftRL INDUSTRY IMFDRMRTIDh REPORT 



SIC CODE - 594'i 

INDUSTRY BESCPIPTIOM - HOBBY» TDY, t 6«HE SHOPS 

NUMBER OF PIRNS - 8S 

HUHBER OF ESTHBLISHNENTS - 102 

TOTRL SALES - $a74.4 NILLIQN. 



DO YOU WANT TO SEE INDUSTRY BREAKDOWN BY CONPANY? 
ENTER Y OR N« 
t Y 

ENTER ALTERNATIVE PERCENTILE START I N6 POINT, IF DESIRED. 
DEFAULT ■ 100 aOP-DOUN REPORTING). 

IF^YOU WANT A LINITED NUHBER OF COMPANIES REPORTING, ENTER THAT NUMBER. 

IF YOU WANT TO LIMIT THE REPORT TO A CUMULATED PERCENT, ENTER THAT NUMBER. 

THE APPLICATION CHARGE FOR THE REQUESTED REPORT UILL BE $35 00 
DO^YOU WANT THE REPORT'' ENTER Y OR H. UU 



ECONOMIC INFORMATION SYSTEMS - BUSINESS INFDRMATIOM SYSTEM 
SHARE OF MARKET REPORT 
INDUSTRY ANALYSIS BY COMPANY 



5945 HOBBY, TOY, t GAME SHOPS 

RANK COMPANY 

1 TANDYCRAFTS INC 

1800 ONE TANDY CENTER 
FORT WORTH TX 76102 

2 LIONEL CORP 
9 W37TH ST 

NEW YORK NY 10019 

3 HOBBY CENTER INC 
POTTER VIL CTR 
FREMONT OH 43420 

4 S GELLIS i CO 
492 CEDAR ST 
NEWIN6T0N CT 06111 

9 GAMBLE SKOGMO INC 
15 N 8TH ST 

MINNEAPOLIS MN 55403 

6 GENERAL MILLS INC 
PO BOX 1113 

MINNEAPOLIS HN 59440 

7 KAUFMAN BROS INC 
RT 108 S 

LEE MA 01238 

8 TOYS R US 

1601 OLD DEERFIELD RD 
HIGHLAND PARK IL 60035 



OWNER- 
SHIP 


ESTIHRTED 
SALES <fNIL> 


SHRRE 
OF MKT 


CUMUL. 
SHARE 


NO. OF 
ESTRB. 


♦ 


$101.4 


36.95 


36.95 


14 


♦ 


$38.6 


14.07 


51.02 


3 




$11.1 


4.05 


55.07 


5 




$11.0 


4.01 


59.08 


1 




$8.1 


2.95 


62.03 


1 




$5.6 


2.04 


64.07 


2 




$4.1 


1.49 


65.56 


1 




$2.7 


0.98 


66.54 


1 
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CUHUL. SALES TOTAL - 
INDUSTRY TOTAL - 



S182.6 MILLION. 
S274.4 MILLION. 



PlfiURg 11-7 t MARKET REPORT ON TVO INDUSTRIES IN THREE COUNTIES -227- 

(GEOGRAPHIC ADMINISTRATIVE UNITS) IN STATE OF MINNESOTA T' U.S. 
♦ 



CCOMOBIC IHFOWWTlOh SYSTCHS - BUSIMESS IMFDWWTIOH SYSTEM 
COUNTY HMtKCT SIZE fiiraRT 
ftHRLYSlS OF IHBOSTRY lY 6C06IWPMY 

nlHNESOTfl MO. OF EST«i. WITH EMPLOVMEHT OF 

TO TO TO TO AMD SIDLES 
SIC SIC DESCRIPTIDH 49 99 249 499 OVER TOT«L <«000> 

053 HENNEFIN 

2011 HEAT FACKIN6 PLANTS 
2013 SAU$#»6E i OTHER PREPARED HEATS 

COUNTY TOTALS 
037 DAKOTA 

2011 HEAT PACKING PLANTS 
2013 SAl^AGE % OTHER PREPARED HEATS 

COUNTY TOTALS 

123 RANSEY 

2011 HEAT PACKING PLANTS 
2013 SAUSAGE «. OTHER PREPARED HEATS 

COUNTY TOTALS 

SELECTION TOTALS 

STATE TOTALS 



e 


1 


0 


0 


0 


3 


35*800 


1 


3 


1 


1 


0 


6 


64*800 


1487 


391 


322 


165 


113 


2478 


34*333*400 


0 


2 


0 


0 


1 


3 


429*800 


1 


0 


1 


0 


0 


2 


16*700 


108 


25 


16 


11 


4 


164 


1*501*200 


0 


0 


4 


0 


0 


4 


145*200 


0 


1 


0 


0 


0 


1 


6*000 


608 


140 


128 


53 


73 


1002 


13*494*900 


4 


7 


6 


1 


1 


19 


698*300 


5927 


990 


812 


369 


287 


8385 


77*589*500 
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11. 5,^ Statistical Correlation 



Pred Inc. (described In Appendix .) produces among other biblio- 

graphic and non-blbllographlc (statistical) data bases with capabilities 
to interact with each other. Furtheriiore» statistical data bases have built 
IR capabilities to cross^^tabulate data, perform a set of statistical 
operations (as selected by a user from a 'menu' of statistical techniques 
available) and display the results In desired tabular anr' graphic formi' -^. 
E.g. any time series can be calculated again* t any other one as a dependent 
versus an independent variable. The choices are large and are entirely up 
to the user. Clearly, the user has to be familiar not cnly with retrieval 
of Information^ but also with statistical and display capabilities. 

The examples shown here are from a database callec*. PTS (Predlc^ts 
Terminal Systems) International Statistics Basebooks (available online on 
Lockheed, BRS, SDC, and Data Star on Euronet). It contains annual "^^storical 
date and tiw series for detailed products and Industry for all countries 
in the world* Included are production, consumption, price, foreign trade 
and usage statistics for agriculture, mining, manufacturing, and service 
industries. Also Included are international statistical composites (time 
series) consisting of 2500 records on 50 key series for each of the 50 key 
coun •Ties of the world. The 50 key series Includes: populr.tlon^GNP (by 
detail), per capita income, employment, production or usage of major 
materials t products, energy, ind vehicles. The tine series provides hlstoi^cal 
data since 1958 and projected consensus of published forecasts through 
1995. 
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ftiMm 11-8 , the first exa»ple, •hows the nu*er of registered «ut.o- 

aoblles (in 000) over the years 1960-1978 for Argentina, Peru, India and 

France. The table was coaplled as follows: 

First , a time series stored In the data base 
on car registrations for each country was 
retrieved; these lists, not shown here, also 
contain percentage growth rate. 
Second , for each set of data a name was given; 
in this case CARSARG» CARSPER, CARSIND, and 
CARSFRA. A user can choose any name to head 
the table and the column. 

Third , a coanand was given to the coiqmter to 
tabulate together the differ^^nt time series 
and display them as shown in Figure 11-8 . 

Figure 11-9 shows the Gross Domestic Product (GDP) per capita (i.e. 

GDP/person) for Argentina, Peru, India, and France, fo'^ the years 1960- 

1980 and as projected for 1985, 1990, and 1995. The mlt of measure in 

the table is standardised in 000 of 1975 U.S. dollars. The table was 



composed as follows: 

First , a time series of historic and projected 
GOP for each of these countries was retrieved 
in constant 1975 U.S. dollars. 
Second , a time series of historic and projected 
population data for each of these countries 
was retrieved. 

Third , a commind was given to divide for each 
year for «ach country the GSP figure with the 
populatlca figure. 

Fourth, results were namsd as GCAARG, (GDP 
per capita for Argentina), GCAPER, GCAIND, 
end GCAFRA. 

Fifth , command was given to display the results 
as shown in Figure 11-9 * 

Figure 11-10 , Figure 11-11 , and Figure 11-12 pertain to car registrations in 

Framce (CARSFRA) as a function of CDP per capita (GCAFRA) [each shown in previous 



two figures], and the forecast for France until 1995: 

First, Figure U-10 shows the statistical 
regression calculation of the two variables 
against eadi other, (cars as dependent and 
GDP per d^lta as independent variables). 
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The regression technique chosen was the so- 
celled ordinary least ';quares; It calculates 
the trend in the growth of cars as a func- 
tion (or In connection with) the trend in 
GCA. 

Second , Figure 11-11 . shows the resulting 
forecast of cars In France (CARSFCST) for 
up to 1995 m 000* The sere's under CASSFRA 
Indicate that the actual historical flgwes 
go only until 1978. The forecast U the 
result of the regress' calculation. 
Third s Figure 11-12 . d^plays the results 
froa colusn CARSFST (forecast of cars in 
France) fnm the previous figure in a graphic 
fora. 

Figures 11-13 and 11-U pertain to food grain production in Pakistan. 
The following naaes were given (as mentioned, a user can assign any naae) ; 

GRAINP: food grain production in Pakistan in sdllions of tons. 

This tine series vas retrieved first (but the original table 
not presented here). The source for the data (in this case 
FAO) vas also given, together wiui the growth rate. 

INDPROD: industrial production index for Pakistan with 1975 - 100 . 

(base for calculation of other figures). The original table 
is not presented either. 

POPPAK: population of Pakistan in millions of people. 

GNFCST: computation of forecast for food grain production (dependent 

variable) as a function of predictions for industrial production 
and population (both as independent variables) 

(at!IPERCP:food grain production per capita in the past and as forecast in 
tons per person 

Figure 11-13 shows the statistical regression calculation of grain produc- 
tion in Pakistan (as a dependent variable) against the industrial production 
index and population growth (as independent variables). It calculates the 
grain production trends as a function (or in connection with) the trends in 



... r 



^« othM two. 

Flttur* 11-14 •how th« flguTM for grain production, industrial produc- 
tion index, population, grain production forecast, and food grain production 
per capita for Pakistan. Values of 0 indicate that no historic data vere 
available or applicable. 

(For mv information contact: Predidast Inc., 11001 Cedar Avenue, 
Cleveland, Ohio 44106, U.S.A.; or in Europe: 206 High Street, Bromley 
BRI IIW, United Kingdom). 
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I NPUT . . . TABULATE ( YEARS > CARSARO , CARSPER , CARS I NO , CARSFRA ) 

YEARS CARSARG CARSPER CARSZND CARSFRA 

******* ******* ******** 



1960 


il *V il 

474 


60 • 7 






l70l 




/H m / 


JjS/ . 7 


O4D0 


1 

170^ 




O'i A. 
00 • 0 






1 

1 toj 




OA Q 


347. 0 


7070 




o06 


lOo. 3 


35e. 9 


7960 


1965 


915 


121.8 


396.3 


8720 


196*. 


1031 


137.4 


420. 1 


9560 


1967 


1139 


160.4 


443.6 


10210 


1968 


1272 


180.2 


480.4 


10930 


1969 


1401 


191.3 


526.8 


11670 


1970 


1482 


202.7 


568 


12280 


1971 


1680 


212.9 


622 


12990 


1972 


1863 


221.6 


671.3 


13800 


1973 


2020 


234.4 


698.4 


14550 


1974 


2136 


250.4 


712.2 


15100 


1975 


2316 


267 


715 


15550 


1976 


2469 


285.2 


696 


16250 


1977 


2637 


300.9 


748.2 


17000 


1978 


2730 


312.3 


830. 1 


17780 



FIGURE 11-8 : table of combined data for number of registered 

CARS (in 000) for ARGENTINA, PERU, INDIA AND FRANCE (LISTED 
RESPECTIVELY AS CARSARG, CARSPER, CARSIND, AND CARSFRA) . 
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I NPUT . . . TABULATE ( YEARS , OC APARO . OCAPPER , GC AP I ND . GC APFR A ) 

YEARS GCAPARG OCAPPER OCAPIND GCAPFRA 
»»»»»»»» »•»»•»»» »»»»»»»» »»»»««»» 



I960 


1.0091 


.61147 


.11924 


3.5461 


1961 


1 . 0209 


.64341 


. 12137 


3.703 


1962 


.99532 


.6819 


. 12172 


3.8804 


1963 


.94338 


. 68443 


. 12473 


4.0169 


1964 


1.0467 


. 70986 


. 13138 


4.2351 


196"i 


1 1 195 


72361 


15295 




1966 


1. 1129 


. 75092 


. 12165 


4.5831 


1967 


1. 1325 


.75873 


. 12872 


4.7659 


1968 


1. 1605 


.73717 


. 12946 


4.9329 


1969 


1.2463 


. 74483 


. 1347 


5.2348 


1970 


1.288 


.77621 


. 14146 


5.4855 


1971 


1 . 3369 


.7932 


. 14148 


5.7284 


1972 


1 . 3674 


.81716 


. 13737 


6.0126 


1973 


1.4142 


. 84279 


. 13822 


6.2837 


1974 


1 . 4826 


. 87633 


. 13639 


6.4429 


1975 


1.448 


.88041 


. 14498 


6.4183 


1976 


1.4055 


.88184 


. 14388 


6.7232 


1977 


1 . 4559 


.8478 


. 15084 


6.8872 


1978 


1.385 • 


. 80975 


. 15625 


7. 122 


1979 


1.4863 


.8155 


. 15699 


7.3074 


1980 


1.524 


.8338 


. 15971 


7.4315 


1985 


1 . 6922 


. 89877 


. 17832 


8.9853 


1990 


1.9884 


. 98696 


.20061 


10.55 


1995 


2.3181 


1.0731 


.22093 


12.328 



FIGtlRF 11-9 : GROSS DOMESTIC PRODUCT PER CAPITA (GCA) IN 000 OF 
CONSTANT 1975 U.S. DOLLAkS FOR ARGENTINA (GCAARG), PERU, INDIA, AND 
FRANCE. 
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INPUT. ..CARSFCST«FORECAST(CARSFRAX.OCAPFRA.YEARS> 1979. 1980.1985. 1990. 
ORDINARY LEAST SQUARES 
VARIABLES ■ « ■ 

CARSFRA.. HC OCAPFRA YEARS 



INDEPENDENT 
VARIABLE 



ESTINATED STANDARD T- 
COEFFICIENT ERROR STATISTIC 



CONTRIBUTION 
TO R»»2 



tc 



-1421423 



31666 



-44.89 



.1848 



OCAPFRA 



-37.5 



51.99 



-1.106 



1.122E-4 



YEARS 



728 



16.2 



44.9 



R-SQUARED - .99835 

R-SQUAREO(CORRECTED> - .99817 

DURBIN-UATSON STATISTIC - .4696 

NUMBER OF OBSERVATIONS - 21 

SUM OF SQUARED RESIDUALS - 644963 

STANDARD ERROR OF THE REGRESSION - 189.29 



.1851 





ACTUAL 


FITTED 


PLOTi * - ACTUAL -i- ■ FITTED 


1 


3910 


3769 ♦ 




2 


4360 


4496. 9 


»+ 


3 


4870 


5020.8 


•♦■ 


4 


5450 


5739.7 


»+ 


5 


6220 


6457.4 


•*■ 


6 


7070 


7177.4 


4- 


7 


7960 


7892.7 


•f« 


8 


8720 


8611.3 


•f 


9 


9560 


9328.2 




10 


10210 


10046 




11 


10930 


10764 




12 


11670 


11475 




13 


12280 


12188 


+ 


14 


12990 


12902 




15 


13800 


13614 


•••• 


16 


14550 


14326 




17 


15100 


15045 




18 


15550 


15774 




19 


16250 


16484 




20 


17000 


17203 




21 


17780 


17917 





FIGURE 11-10 1 STATISTICAL REGRESSION CALCUUTION OF THE CARS REGISTERED IN 
FRANCE (CARSFRA) AS A DEPENDENT VARIABLE AGAINST THE GDP PER CAPITA (GCAFRA) 
AS AN INDEPENDENT VARIABLE. SHOWS ALSO GRAPHICALLY THE GOODNESS OF FIT 
tRLC' ^''^'^''"^^'''^^'^L PREDICTIONS. 
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/TMUUkTE ( YEARS, CARSFRAX , OCAPFRA. CAR8FC8T) 

tlVUT. . . tl«JLATE ( YEARS, CARSFRA. , OCAPFRA, CARSFCST ) 







QCAPFRA 


CARSFCST 




WWWwWww 


######## 








0 


3910 






A 


4360 


ITOU 






4870 




^^^^ 


3.703 


5490 






O OttAA 


6220 








7070 




79 AA 
r ▼OW 


4.2351 


7960 






4 3972 


8720 








9560 






4.7A59 


10210 




f AOOA 
1 vTTsJV 


A MOO 


10930 




1 lOr V 


« OOAA 


11670 


4 07A 




5.48S5 

'ff W 


12280 




f OOCA 
1 AinrV 


S 7284 

war 


12990 






6.0126 


13800 


1973 


14590 


6.2837 


14990 


1974 


15100 


6.4429 


19100 


1973 


15990 


6.4183 


19990 


1976 


16250 


6.7232 


16290 


1977 


17000 


6.8872 


17000 


1978 


17780 


7.122 


17780 


1979 


0 


7.3074 


18634 


1980 


0 


7.4319 


19399 


1989 


0 


8.9853 


22909 


1990 


0 


10.95 


26499 


1995 


0 


12.328 


29992 



FIGURE 11-11 : FIGURES OF REGISTERED CARS IN FRANCE (CARSFRA) (IN 000). 
GDP PER CAPITA (gCAFRA) (IN 000 OF 1975 U.S. DOLLARS). AND FORECAST FOR 
CARS AS CALCUUTED BY REGRESSION (CARSFCST) (IN 000). VALUES OF 0 
INDICATE THAT HISTORIC DATA WERE NOT AVAILABLE OR APPLICABLE, 
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/ORAPH(CARSFCST) 
INPUT. .. ORAPH( CARSFCST > 



29992 ♦ 



23471 



1 -I- 
♦ 
♦ 
♦ 



♦ 1 ♦ 

♦ 11 ♦ 
16951 ♦ 1 ^ 

♦ 111 ♦ 

♦ 11 4. 

♦ 11 ♦ 

♦ 11 ♦ 
10430 11 ^ 

♦ 1 ♦ 

♦ 11 ♦ 

♦ 11 ♦ 

♦ 11 ♦ 
3910 +1 ^ 

♦♦■•■"•■••■••■••■••■••■■•■■•■■•■■•■■»■■»■■»■■»■■»■♦♦♦♦ 

I 1 1 1 1 1 1 1 1 
999999999 
566778899 
838383835 



1 - CARSFCST 



FIGUR l ^ n-1? ; GRAPHICAL DISPLAY OF GROWTH OF REGISTERED CARS 
AND FORECAST FOR CARS IN FRANCE (IN 000) (COLUMN CARSFCST FROM 
FIGURE 11-11). 
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IMPUT...ORNFCST-FORECAST(ORAINP,INDPfW)DP.POPPAK,YEARSl 1979.1980, 1985. 
ORDINARY LEAST SQUARES 
VARIABLES ... 

INDPRODP POPPAK YEARS 



GRAINP 



INDEPENDENT 
VARIABLE 



ESTIMATED 
COEFFICIENT 



STANDARD 
ERROR 



T- 

STATISTIC 



CONTRIBUTION 
TO R»»2 



•C 



>862.1 



429 



-2.0 



.01564 



INDPRODP 



.191 



.05995 



3.1865 



.03985 



POPPAK 



-.1798 



.05896 



-3.05 6 



.03653 



YEARS 



.4402 



.2193 



2.007 



.01581 



R-SQUARED - .93325 

R-SQUARED( CORRECTED) - .92148 

DURBIN-UATSON STATISTIC - 1.4006 

NUMBER OF OBSERVATIONS - 21 

SUM OF SQUARED RESIDUALS - 47.533 

STANDARD ERROR OF THE REGRESSION - 



1.6721 





ACTUAL 


FITTED 


PLOTI » - ACTUAL + - FITTED 


1 


0 


. 26345 


+» 


2 


0 


.17671 


»+ 


3 


/ 


1.5218 + 


» 


4 




.1343 


+ 


» 


0 


1.1494 


» + 


6 


0 


2.5459 


» + 


7 


0 


3.7888 


» ♦ 


8 


7.26 


5.0623 




9 


7.28 


6.3185 


+ » 


10 


8. 17 


7. 1847 


+ » 


11 


10.79 


8.4193 


+ » 


12 


11.57 


9.8306 




13 


12.1 


12.074 




14 


11.34 


12.378 


» ■¥ 


15 


11.8 


11.335 


+» 


16 


12.73 


13.339 


» + 


17 


12.52 


13.996 


» + 


18 


13.13 


13.685 


» + 


19 


14.26 


13.555 


+ » 


20 


15.12 


13.927 


•f * 


21 


14.52 


15.745 




PIfiURE IMi: 


STATISTICAL REGRESSION CALCULATION OF GRAIN PRODUCTION 



PAKISTAN AS A DEPENDENT VARIABLE, A6AINST INDUSTRIAL PRODUCTION INDEX 

Ajn POPULATION AS INDEPENDENT VARIABLES. SHOWS ALSO GRAPHICALLY THE GOODNESS 

ERJC'IT OF THE STATISTICAL PREDICTIONS, 
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INPUT. . .TABULATE < YEARS. ORAINP. INDPRODP.POPPAK.ORNFCST.ORNPERCP) 





AAA « 


INDPRODP 


POPPAK 


ORNFCST 


ORNPERCP 


##### 






»•»»»»»» 


******* 


»»••»»»» 




0 


0 


0 


0 


0 


1959 


0 


0 


0 


0 


0 


1960 


0 


29 


42.695 


0 


0 


1961 


0 


35 


43.8 


0 


0 


1962 


0 


40 


44.42 


0 


0 


1963 


0 


46 


45.475 


0 


0 


1964 


0 


53 


48.446 


0 


0 


1965 


7.26 


59 


50.185 


7.26 


. 14466 


1966 


7.28 


65 


52.02 


7.28 


.13995 




8. 17 


69 


53.9 


8.17 


.15158 


196o 


A A^ 

10.79 


75 


55.855 


10.79 


.19318 


1969 


11 .57 


82 


57.89 


11.57 


.19986 




A ^ A 

12. 1 


94 


60.61 


12.1 


. 19964 


IV / 1 


11. 34 


95 


62.43 


11.34 


.18164 


1972 


11.8 


89 


64.3 


11.8 


.18351 


1973 


12.73 


99 


66.23 


12.73 


.19221 


1974 


12.52 


102 


68.21 


12.52 


.18355 


1975 


13.13 


100 


70.26 


13.13 


. 18688 


1976 


14.26 


99 


72.37 


14.26 


.19704 


1977 


15. 12 


101 


74.87 


15.12 


.20195 


1978 


14.52 


110 


76.77 


14.52 


.18914 


1979 


0 


117 


79.84 


16.97 


.21255 


1980 


0 


125 


80.6 


18.802 


.23327 


1985 


0 


163 


95 


25.671 


.27022 


1990 


0 


212 


111.3 


34.3 


.30818 


1995 


0 


270 


129 


44.397 


.34416 



FIGURE Il-l^! FIGURES FOR FOOD GRAIN PRODUCTION IN PAKISTAN (GRAINP) 
(in mill tons), historical and forecast INDUSTRIAL PRODUCTION INDEX 
FOR PAKISTAN (INDPRODP) (1975 = 100). HISTORICAL AND FORECAST POPULATION 
(pOPPAK) (in mill), FORECAST FOR FOOD GRAIN PRODUCTION PER CAPITA 
(GRNPERCP) (in tons per person), values of 0 INDICATE THAT HISTORIC 
DATA WB« m AVAILABLE OR APPLICABLE. FORECAST FOR FOOD GRAIN (gRNFCST) 
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12. DISSEMINATION AND MARKETING OF INFORMATION 
12.1 Overview 

VlSSEUlHkTlOU U a ptoce^A ioK pnottiiti) oi 
conuetfo^ ^njo^tmotcon itimough giveti cMmdU to uA9M; 
dlutmimtlon InsJtudu tkt ipfiwiing eJniU, dUtfUbw 
tlon and ctetcv&uf oi inioweZijOn pnoducjU ani/oA 

UMUCETING oi inipmUion U on aggKtgate. oi acXlvitiu 
(UfLicttd at ^otAiiffifiQ human inionmtion ntvU and v)antA 
thAough exchange pfioctuti; mVLkttiMQ invotvu vitvting 
tht vDholt inipHmation liAvlut ok product inom tkt pOAjnt 
oi vian oi iinat KUutU i.t. i^iom tkt tut and tut 
pointA oi viao. 

A Job of an Inforaatlon conaolldation unit, (or for the aajorlty of 
Infonutlon systew, for that mtter), has not been coapleted with the 
production of a product or Institution of a service. Active dl»ae«lnatlon 
and active marketing has to be Included as an Integral part of the whole unit 
or systM. Otherwise, the products will, for the wist part, remain on the 
shelves and the services will be unused, except by few people. Tet, time 
and again informtlon systeM throug^iout the world neglect to pay adequate 
attention to these extrcMly l^wrtant functions. For the lack of active 
disseKLnation and «irkctli«, otherwise good infonuttlon products and services 
lay shallow and unused. And the tragic aspect of it is that so often there 
is nothing latrlnslcally wrong with the product or service, but the culprit 
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in the failure Is the Inadequacy in dlasealnatlon and the lack of wirketlng. 
The situation Is observed In developed and In developing countries alike. 

On the other hand, there are splendid examples of vhat proper dissem- 
ination and marketing of Information and service can do* The success of the 
online Information Industry Is due as much to the ways by which products and 
services are marketed as to the Intrinsic merit of these products and services 
offered* Treatment of marketing as an Integral part of their products and 
services (where marketing particularly Includes great attention to user edu- 
cation) was a key elsnent In the spectacular growth of that new Industry. 
All Information systems and services, throughout the world, and particularly 
Information consolidation units, should take heed and learn. 

Why do Information systems pay so little and so Inadequate attention to 
active dissemination and marketing? For three reasons t 

First , It has to do with the tradition and education of Information 
specialists and librarians: active dissemination and marketing was not and, 
still is not, cultivated as an integral part of the profession and its 
education. The traditional assumption, still pervading today, is that the 
users will find the way to an information systems* door by themselves, if the 
systoi in question offers a good product, collection or service. Some users 
indeed will, but most won^t. To reiterate: many information professionals 
believe that any product or service properly designed to meet a need and 
professionally Implemented will enjoy widespread utilization. However, in 
practice, such assimiption or belief has to be supplemented; typically widespread 
utilisation occrs only when an additional conscious and deliberate effort 
is made to urket the service or product and make the potential users aware 



ot Its services or prcx^ucts end of Its benefits (12-7) » 

Second , found ewng Infometlon. professionals Is en uneasy attitude 
toward active dissemination and marketing, the latter In particular. This 
attitude can be paraphrased as: "There Is soaethlng vaguely u^^tMcal 
about marketing of Information and If not unethical then at leest distasteful. 
Unethical? Ho. Marketing Is not to be equated with pushlness and high- 
pressure selling of products or services, some of them rather shabby — 
this Is a total misunderstanding of vhat marketing Is all about. If anything, 
msrketlng is the reverse selling concept. Distasteful? Possibly, but only 
In so far as any complex problem and hard work may be distasteful. These 
attitudes are not only wrong, but also harmful for both a service and its 
users . 

Third, there is at times a philosophical opposition to active dissem- 
ination and especially marketing on the ground that they Introduce ^n element 
of commerclalltatlon in information work. The argument is that conerclal 
aspects (which Involve consideration of maricets, costs, prices, value 
received, exchange, etc.) have a distorting effect on information products 
and services which should be viewed on their own intrinsic merit. Marketing 
certainly does involve considerations of costs and economics in relation to 
both Information systems and users and, in that sense, it involves comerclal 
aspects, but not at the exclusion o£ all others. In eases where, as a 
mtter of policy, information systems are fully and continuously subsidized 
without necessity for any accounting regarding costs^ cost-effectiveness, 
and cost- and user-benefits this philosophy is in place and it should not 
be argued with. In the case where such policy is not in effect absence of 
msricet consideration is harmful and this philosophy is out of place. So, 
it is not a ^estlon of ^llmiophy at all» but a xiuestlon of the type of 
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policies In support of a given InforMtlon systea In general and Infor- 
Mtlon consolidation units in particular. An InforMtion system can afford 
the luxury of not worrying about the aarket and connected econoBic/cosnerclal 
aspects If and only if It is fully subsidized without questions asked. There 
certainly is a place for such systeM. The Alexandrian library is a splen- 
did e^MBple of this sort of thing. But an overvhelalng majority of infoms^ 
tlon corsolldation units are not supported iu such a way. 

To put it bluntly, an informs' ion consolidation unit without active 
dissesdnatlon and Barketing Integrated with products and services offered 
will inevitably fall. This ststSMnt can be aade with such certainty because 
the probability of success without act^ive and Integrated dissemination and 
marketing is infinitesimal. 



12.2 DissEMirv^TiON 



As mentioned earlier dissemination pertains to the conveying of Information 
to users through given channels, or in a practical sense it means the spread- 
jug about » distribution and delivery of information products and services* 
There are a great number of ways and means by which dissemination can be 
affected. Some of them are combined or integrated with the means of 
processing»sortlng and/or packaging information, as discussed in the 
previous Chapter — at times neat distinctions are not possible. Thus» the 
discussion in this Section should be taken in conjunction with the 
discussion in Chapter 11 on packaging. Some of the more Important channels 
for dlssoBlnation of Information consolidation products include: 
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7. IntiJipUAomt dttwtfty 





2. 






3. 






4. 


Ilt-fcou&e dcMCMUMtttOlt 




5. 




rVK 


0* 




VlSSEUmUOHt 


7. 






S. 






9. 


TeZcpfcone 




10. 


Comptitet nedoo^ 



1, Interpersonal delivery . The products are personally delivered to 
userst either at their request or In anticipation of a need. To be effective^ 
the Interpersonal delivery has to Involve much aore than the handing out 

of products^ e.g. «ore than distributing handbills on a street coz^^r. If 
interpersonal delivery Includes personal conversation* consultation* and 
feedback fro« users* then this Is the nost effective dissemination aethod 
there is. Hovever* it is unfortunately also the most costly and tlae 
consuBlng method* It has to be prepared veil* and It Is not suited for mass 
dissemination. As always* it is a matter of trade-off: high effectiveness 
but at a high cost and bother. 

2. Group personal delivery * The prod^ci^^ ai^ delivered to a whole 
group of users* as in a meeting* conference* seodnar* demonstration* etc. 
The posaibilitie^^ for personal exchanges and feedback are still there. 
This method also needs careful ptfsonal preparation for Involvement* not 
only f^r handing out the proudct. It reaches more people than the inter- 
personal delivery* Md as suck it is still costly and very effective. 

Q 3. S^ateglc placement s The products are placed at strategic locations 
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for ueers to pick then up on their own. The location can include: places 
of work, places of worship, specially constructed booths, stores, meeting 
halls, sport events, lunch counters, etc. etc. The location has to be 
selected with great care and tested. Where and how products are placed 
does greatly affect the attention paid to a product. Even in a good location, 
a pile cf leaflets or brochures by itself is not enough. They have to be 
advertised and accoapanied by attention getting devices, posters, etc. Wall 
posters theaselves can be a product put on walls in strategic locations, 

4. In-house dissemination . An Information consolidation unit can 
institute a distinct in-house dissemination function (such as a circulation 
department). There are a nuaber of services that can be instituted in con- 
Junction with dissemination: reference, referral, question-answering, 
photocopying, etc. The policies for these functions have to be carefully 
formulated. 

5. Local depositories . This involves distribution of products through 
coopc^rative arrangements with an information system or library* not directly 
associated with the information consolidation units, such as branch libraries, 
extension agents, laboratories, educational institutions, government infor- 
mation offices, etc. Establishing a cooperative formula is essential for 
success. If the cooperating agency has some clear self-interest in the 
product, the success of distribution is more assured. A strong case for such 
self-intereat has to be made and explained, or the self-interest should be 
clearly built in the product. 

6* Mass media. Local newspapers, professional journals, national 
magazines, and other print mass media can be very effective for mass dissenh- 
ination, particularly at the awareness stage. However, the products have to 
^ be apedfically modified to fit the requirements of the mass media, usually 
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in terw of length, narrative style, etc. Advertising through mass nedia 
should also be considered as a dissevination channel. In a different way, 
wall posters are also a mass wdia of proven success. So are photonovels. 
Thus, in addition to newspapers, other print nass nedia should be considered. 

7. Broadcast inR , Radio and television are another dissemination 
media of enormous potential and proven success. Radio, in particular, has 
penetrated even the remotest and poorest parts of moat developing countries 
and television is in common use in urban centers, even in the 9lumB. TWo 
way radio was successfully used for classroom instruction where distances 
were too great for school attendance. Specially devised radio shows dis- 
pensing useful work, crop, husbandry and other agricultural information have 
proven to be very popular among farmers all over the globe. Instructional 
and training show-how TV shows have also been very well received wherever 
shown. However, the broadcasting media have been relatively neglected in 
information consolidation, despite their potential. 

Exploitation of broadcasting media should receive a hi^ priority when 
considering dissemination channels for information consolidation. Radio and 
TV shows or Just scripts can be prepared for wide distribution to broad- 
casting stations. An information consolidation unit doesn't have to go into 
broadcasting or show business to disseminate through broadcasting: scripts 
will suffice. 

8. Mail . Mailing of products through postal facilities is another 
popular and effective channel for dissemination (predicated, of course, on 
the proper functioning of mail services'^. However, great attention has to 
be paid to establishing proper mailing lists. Mass mailings to addresses 
such as **Occupant" or to institutions at large and not persons in institu- 
tions are ineffective: they are likely to be tossed away, or they will not 

O 
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reach the proper person. Establishing and keeping a proper mailing list 
up to date Is often a difficult propo8ltlon» however, It Is also crucial 
because a proper Mlllng list will ensure that a product gets Into the 
hands of the appropriate Individuals. Mailing lists can be established 
in a nuober of vays, e.g. 

* by selecting frOM directories or rosters (of employees, organi- 
zations, professional associations, town or church rosters, etc.) 

* by selecting froa attendance lists of meetings, conferences, seminars, 
schools, etc. 

* by canvassing an organization, neighborhood, social unit, etc. 

* by asss advertising or posters inviting the Interested persons 
to send their names and addresses 

* by purchase froa a firm, organization, or individual already having 
a general or specialised mailing list. 

Upon establishing a large mailing list, specialized or classified 
mailing lists can be developed. It is useful to have mailing lists divided 
by groups of people of similar education, occupation, affiliation, back- 
ground, and interest to enable more targeted mailings. Mailing lists can 
be subdivided by asking the people on a larger mailing list to indicate 
choices of products (e.g. restriction on what and how much they want to 
receive , types of desired miterials: reviews, pamphlets, booklets, manage- 
ment-oriented, eiq>loyee-oriented, etc.). The more a mailing is targeted 
to a specific audience and the more personal each mailing piece is the more 
likely its success. 

9. Telephone . Information can be very effectively disseminated over 
the phone, because it has an element of Interpersonal contact and allows 
for instant feedback. (Provided, of course, thit there are accessible phones 
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to users and the phone netvork functions without great difficulties). 
Telephone •hot-lines* can be established. Or for mss use, prerecorded 
Inforwitlon Is played back upon dialing a number. In a nuaber of urban 
centers healthllnes have proven to be very popular and hl^ly used. 
Cassettes on a relatively large nuaber of health topics have been recorded 
by physicians; these topics Include those for which aost often physician's 
advice has been sought and questions asked» Including many touchy Mdlcal 
adjects about which people are reluctant to ask infomation. Lists of 
available topics are widely distributed, including throu^ newspaper ads. 
People call the nuaber, a person answers and engages a cassette player with 
the requested topic. The popularity of the service is in the protection 
of anonymity and privacy of callers and in low costs: that of a phone call. 

10. Cosiputer networks. Dissealnating information froa or through a 
computer via telecoMunlcation networks has also proven very effective. 
(Naturally, a prerequisite is the existence of and access to a computer 
network; many audi networks exist in developed countries, and some have 
been initiated in developing countries, e.g. Mexico and Brazil.) This 
includes. In addition to online searching of data bases, (as discussed and 
shown in previous chapters) coeqmter conferencing and electronic mall. Their 
potential, where existing, for dissemination of consolidated information is 
great. A practical example of computer conferencing is described in Section 
7.7.2 in conjunction with reaching concensus on the Hepatitis Knowledge Base. 

12.3 Marketing Of Inforhation 
12.3tl Marketing Concept 




Selling Is havittg an autra^ile and trying to find a buyer. Marketing 
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Is looking at transportation needs or wants and devising and offering a 
vehicle( be it an automobile, a cart» a bicycle or plane) that will satisfy 
a transportation need or want at an exchange rate that the market will 
bear. One sells autonoblles and iiarkets transportation. One sells tooth- 
paste and markets whatever will satisfy dental hygiene for health, or even 
sex appeal. One sells or offers a pamphlet on solar rice drying and markets 
a solution that will Increase productivity and lower the cost of getting 
rice ready as a cash crop. One offers or sells an Information consolidation 
product, but looks at a market and devises a product that the market needs 
or wants and can afford; 'afford' doesn't necessarily have to be In terms 
of money > but also In terms of a user's time that he or she has to put In 
to assimilate the Information. One sells books, pamphlets, or even Informa- 
tion, but markets a solution to a problem. Get It? The distinction Is crucial. 

Marketing Is an aggregate of many activities as described below. Promo- 
tion Is Just one of them. Marketing Is much more than promotion or adver- 
tising. Producing a glossy pamphlet about an Information product or service, 
advertising It, talking about It ... all could and should be a part of market- 
ing. But, It Is a misconception to equate any promotion or even an elaborate 
promotion campaign by Itself as marketing. Unfortunately, quite often In 
Information work behind a statement: "We are marketing our information pro- 
ducts and services" stands nothing more than a brochure hl^llghtlng what's 
offered. If there Is nothing more, that's not marketing; I.e. promotion 
by Itself Is not marketing. This distinction is also crucial as the one 
between selling and marketing. 

The central concept in marketing is in being customer and not product 
oriented. The contemporary approach to marketing is simple to learn: 
(1) Identify your Intended customer (user) groups, (11) find out all you can 
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about their needs and wants and (111) try to satisfy them with the right 
products and/or services, supported by the right connunlcatlon or promotion 
and available at the right time and location. Although this Is simple to 
learn, the managing of the marketing function demands more creativity and 
MDre astute judgement than any other single function In Information consol- 
idation. 

Using this modem concept of marketing, an alert Information manager 
designs the Information system's (or Information consolidation unit's) 
organizational structure to give the marketing component its deserved prom- 
inence. The marketing function should be fully Integrated with other tradi- 
tional functions of an information system (selection* acquisition, repre- 
sentation, organization, storage, retrieval, dissemination. • •) and placed in 
a position to Coordinate them. The system's marketing strategies and tactics 
should be purposeful, well organized, and projected years in advance. Within 
a marketing - oriented information system, planning responds to social, 
cultural and environmental changes and displays great flexibility (12-1). 
Marketing of information consolidation products and services Involves at 
least these elements: 

1 . MoAktt A.ueaAth and anatg^A^ . 

2. StQm^ntation g j[ thz cLLzntzl^ . 

ELEUENTS 3. VzveZopment ( oa ajdaptation) q£ piodujitb oA ^c^v^c^ 

IN 0^ toKQttzd to a g Mvtn l^jgment ok li^im^Jl^tb . 

MARKETING 4. ConA^tnation oj co^ and pilna^. 

Of 5. P^jomotLon . 

IMF0KMAT70N: 6. tiAC/t ^ducAtion. 

1. VlL6vnimtLon . 

t. EsMituatlon oj puoducJU and AgAu^cceA. 

ERXC*** ^^^^ elements are discussed below. Dissemination was discussed in 
j^mam^^ prevlMS saqtiont Bvaluatlon is discussed in Section 13.9. 
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12.3.2 Market Research And Segmentation 

Thl8 activity Implies serious research Into and analysis of the Infor- 
mation needs and wants of a population in ternfi^ of various social groups. 
The model » variables and methods for user studies described In Chapter 4 are 
directly adaptable for a market research study, thus they are not repeated 
here. As a matter of fact, a market information study is « user study, with 
possible addition or stress of economic aspects and conttaints, as veil as 
testing of alternate products or services. 

The analysis of market research results at mlnlm^jm producas Information 
on these tvo aspects: 

1. Segments (groups, classes) of pppulatlon of potential users with 
similar information needs or wants, as well as, for each segmentt their 
covunicatlon patterns and habits, economic and other constraints » 
and other characteristics which Influence a choice of an infor- 
mation product or service. Also Included should be the segmentation 
of benefits to users. 

2. Suggestions on alternate information products and services that may 
satisfy needs or wants of each segment. If testing a product or 
service was Involved, evaluation of usage is Included. 

In marketing terminology, the first aspect is called segmentation: clearly 
identifying groups of people with some similarities regarding character tis tics 
and benefits. Segmentation is necessary, because there is no such thing 
as producing a product that can be all things to all people. (Even toothbrushes 
differ on the basis of different segments of people and needs) . Segmentation 
Is a key concept and the starting point in marketing. . Without segmentation 
there is no marketing. 
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The aecond aspect (InforMtlon concerning likely products) involves 
external and internal components that need to be integrated. Externally, 
this involves a thorough knowledge of the 8tete*of-the-art of the given 
product or service, of cooq^etition (and there always is cMpetition in 
inforaatioQ supply, even if it isn't head^n covpetition), and other external 
effects* Internally, this involves consideration of own capabilities and 
constraints, but most importantly it involves creativity, imagination, inven- 
tiveness, vision, and assessment of alternatives* Originality may or may not 
be involved; copying or adapting a product or service is perfectly admissible, 
but a decision on what to copy and/or how to adapt it, still requires an 
astute judgment and even vision and imagination. 

Thus, market research, as any research, is a combination of: (i) assump- 
tions, (ii) cold facts, figures and observations and (iii) human imagination 
and judgcaent* And, as in any research, it is not foolproof. The results are 
not guaranteed. However, the worst situation occurs when the results are 
indeed good (reflect the reality t>f user's needs or wants, together with 
suggestions for appropriate products) but these are not heeded by a blind 
management. There is such a things as being blind (even completely blind) 
to the realities (even worse, evident realities) of a market and a potential 
of a product or service. 

12.3.3 Product Development And Targeting 

Development of a product should be coupled from the outset 
with an idea that it will be targeted to a given segment of the audience and 
for their given needs or wants. Exa^>les of such targeting are given in 
Chapter 4, together with product characteristics that should be considered. 
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Developoient of an Information consolidation product also Involves: 
consideration of alternatives > detervlmtlon of the criteria and procedures for 
selection and evaluation, analysis and synthesis, and overall production 
and dissemination. These were treated In respective diapters, thus are 
not repeated here. 

12. 3,^ Costs And Pricing 

There Is no such thing as "free" fnfomatlon. All Inforsiatloil process-* ^ 
Ing Involves costs, but all Infomatlon products or services nay not Involve 
a price for a customer* An Information product may be free of paying directly 
by a customer, but It Is never free of paying of costs by somd>ody at some 
point In the process. 

The meaning of terminology associated with the costs of Information 
varies In subtle ways from one treatment In the literature to another. Thus, 
we shall give the meanings as treated In this Handbook , 

COST inionjmtion /le^m to alt zxptiftdltuKU JUicuAAid 
in pKodaction and cU^4^minatwn oi inioAmoution pAoduuitA 
OK ^QAvicu. 

COST ACCOUNTING ^ tht KZConxUng oi ^xpendLUmzA ioK 
eacA iuncjtion, unit ok adbrujii^tKative, <Uvi6ion oi an 
in^omatijon ^y^tm. 

COST ETTECrjVEHESS >te^cA4 to inteAnat pw^oAiwrnce^oA 
to co6tA oi diii^A^nt opzKatioyiA ok iunctivn^ ok o^ 
cx>mpaKiMon o^ oJUtQAnaZt \J0ay6 oi doing tkt ^ome optKotijon 
OK iuncXiJon. 
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COST BENEFITS Kzivi to vuteMMil yj^u accrued to 

and by uAiM oi an in^o^imtion pfioduct ok hVLvlcz 

Jm KiZation to coAtA txptnded. 

PRICE lA tfie dLUitdt zxptndituKt K^qwUtd oi a6eAA 

to obtain a pKoduct ok 6tKvict. 

PRICING jU tht pKoct^6 oi dUwuning tht pnJxit to 

be duv^td to lUeM. 

Detemlnlng Internal costs of a product or service Is by no ntans a 
simple and straightforward proposition, because cost accounting can be done 
In different ways. Furthemore, determination of elements In the cost 
accounting can alter the picture: Should overhead costs be Included? Depre- 
ciation of equipment? Support services from parent organization (If any)? etc. 
Budget of an Information system can rarely be equated with costs of a product 
or service* Because of these difficulties It Is not unconnon to find 3 system 
without any idea as to the true cost of a product or service It offers* Budget 
yes* but costs no. However, If and when any prices are considered, cost effec- 
tiveness Is questioned, budgets are defended and cost benefits are played up, 
determination of costs Is paramount and basic. In turn to achieve that, cost 
accounting procedures and boundaries for Inclusions Into costs have to be specified. 
Unfortunately, no standardized cost accounting procedures for Information 
systems exist, nor are there any standardized forms for reporting of cost data. 
Costs are rarely reported anyhow. Thus, comparisons are hard to make (If not 
Impossible), since even where costs are reported, the method of accounting and 
the Inclusions/exclusions from accounting are almost never accounted for. 

Pricing decisions are a different proposition. Even a decision on not 
to directly charge a user anything for a product or service (I.e. to offer 
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Infornatlon free of charge) Is a pricing decision. Offering Information free 
of charge can ba a decision with mixed blessings: on the one hand, *free' 
Information does attract customers, and on the other, people often do 
not attach much value to that vhlch they get free. Thus, the no-charge 
pricing policy should be carefully vel^d» However, this may be acadenlc 
for a great many Information consolidation units because in order to survive 
they have to recover at least some, if not all, of their costs. 

There are a nusiber of pricing schemes applied in relation to Information 
products: 

* Marginal cost : price based on arbitrary decision to recover part 
of the costs. 

* Cost-recovery : price based on recovering the production cost of an 
item or service. This in turn can be based on: 

(I) fixed percentage prices, or 

(II) revenue/users prices, based on revenue derived from the estimated 
number of users. 

* Past prices , based on knowledge of past prices if they exist with 
escalation factors added (such as inflation rate) . 

* Variable price , based on ablll«-v to pay (e.g. sliding scale, no charge 
for some, higher price for others). 

* Market will bear price , based on estimates of the users* willingness to 
pay. 

* Costs plus price : based on a profit percentage added to the investsient 
in producing a product or service. Again, this can be done as a 
fixed percentage or revenue/users ratio. 

The economy of scale works clearly and most directly when the scheme 
Involves the revenue/user ratio (either in cost recovery or cost-plus sit- 




: the more Mere there are, the bigger the spread to charge-off costs 
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•Ad the lower the price. An active development of a Mrket can bring In 
w>re users and thus can bring the price down* 

There is another aspect to consider: price elasticity. Increase in 
the price of a product may decrease the nmiber of customers and decrease 
in price nay increase the nv ^er of customers. But, how elastic are these 
ratios? At times » even the institution of a small charge, where there was non'? 
before, may drastically affect the nuaber of customers; many will fall away, 
but those that reMin will be truly using the product. Pricing is in a way 
also a test of the value to customers of a product. 

Finally, let us discuss the ethics of pricing information products. 
Information has costs, there is no way ouw of it. Either directly (througii 
direct charges) or indirectly (throu^ taxes, charges added to other products, 
work exchange) the end-users pay for costs of information. The ethical 
question is: should the end users be directly charged for information products? 
This question can be answered only within the frame of values and conditions 
of a given society. There is no universal answer. Situational ethics pertain. 
However, the question can also be rephrased: should those who can affcrd it 
not be required to pay? 

12 ,3 ,5 Promotion 

Promotion of an information product or service should be considered in 
terms of cowunication to and with specific user segments and not Just as an 
announcement to the world of the product *s existence. Promotion can be done 
in a great many ways. Here are some of them: 

* Brochures , pamphlets, posters : explanation of product and service, 
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directions on how to obtain Information and/or the 
product? 

* Guidiia , K indbooks : directions and steps In use of a product or 
service* 

* Advertising the product or service in newspapers^ on radio 
or TV, in house-nevs letters, professional society journals, in 
programs of aeetings, etc. 

Publicity , getting articles or interviews abo^:t the product, its 
use> benefits, etc. into newspapers, Joun^als, radio, TV, etc. 

* Exhibitions and de onstratlons , shoving the product at fairs, meetings, 
conferences, in stores, at work, through a mobile unit, etc. 

* Personal approach , visits to users, presenting papers at confer- 
ences and meetings, writing letters, word-of-mouth encouragement, 
sessions on user orientation, etc. 

To be effective, promotion has to be planned as a continuous affair 
with a mix of most, If not all the approaches mentioned above, A one^shot ad 
or brochure by itself can have only little effect, if any, because the effect 
of p? emotion Is cumulative and not just tied to any single effort. Thus, 
repetition, mix and trying out of various (even unconventional) approaches is 
necessary. 

12.3.6 User Education 

User education can be ^ crucial element in the success or failure of 
an information product or seiv^.ce* The alms of ser education are to: 

1. Comnuricate about a product or service and show hc^ it fits 
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In a broader fraMwork and concern of users* 

2. Explain the basics of Its structure and functions » llaitatlons 
and pre' ^^eas, 

3. Explain In detail (with examples) the benefits that can be accrued. 

4. Explain Jr. detail Ae way It can be accessed and used. If necessary, 
train for usage (such as In online searching). 

5. Explain clearly direct and hidden costs » requlreaentSt conditions 
of use. 

6. Elicit cosarents and evaluations fron xisers for l^rovement of the 
product or service. 

A veil designed and Integrated approach to user education has a great 
pover. as has been so clearly shown b> the success of user education and training 
in relation to online searching and data bases In the U.S. There, the online 
vendors and data base producers have mounted a concentrated, highly professional 
continuous, and traveling online user educa^^on effort which was as responsible 
for the phenomenal growth of the Industry, as was the intrinsic merit of online 
products and services themselves. 

The main role of user education is to ensure the credibility of the product 
and trust, in its worth and to increase understanding, know-how and skills in using 
information. The worst in user education is for it to be perceived as an effort 
in selling, or as a *blg brother*. 

The elements to be considered in designing, developing^ and implementing 
user education Include: 

* Selection of a topic of user education, starting not from: 

'•What is it that 1 want to present?" but from: •'Wh/it is the sit- 
uation, perception and Interest of the user and bow does what I know 
and have fit?" 
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* Adjustment of the topic to Indigenous environment and developnental 
process^ level and situation. 

* Incorporation of the Indigenous Infomatlon situation. 

* Consideration of the conditions of presentation. 

* Incorporation of feedback loops from the audience. The strategy 
for user education should Inco-- orate reexamination of products and 
services. 

Each of these has to be studied and specified in detail before one can 
mount a successful effort. As In promotion^ successful user education can not 
be a one shot effort: the effects are not direct but cumulative. Thus, there 
has to be a user education program. If necessary peopled with travelling Infor- 
mation troubadours. 



A sample of general considerations In pricing and marketing of products and 
services from information analysis centers Is shown In Figures 12-1 and 12-2 . 
reprinted from (12-10). 
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FIGURE 12-1 FACTORS INFLUENaNCXHE MARKETING OF INFORMATION 
f tywii t. ^ * ANALYSIS CENTER PRODUCTS AND SERVICES 



BASIC FACTORS 

Natkioal Infotnuiioii Aiulysls Crnler Objcc* 

Naliofid Infomutioii AntlysisCcnt«r FoHqr on 

StTMCf Chirfes 
FiMidii« Ltveb for Iniomatioo Analysis 

Cenieis 

SFECtFIC FACTORS 

Usen 

Size of user audienot 
Location of user audience 
Uiei chaiKieristics 
User iiceds 

Communication practices 
Uffcncy of information requireinenU 
Ability to pay for information 
Willinfmess to pay for information 
Traditional information purciiasing 
practices 

Ncceuity for direct uscr-to^lAC contact 

Products and Services 
Publications 

Volume or number of copies distributed 
Number of pages per public: ti- Ji 
Urgency for dn^emination 
Rate at whicli maierial becomes out- 
dateo 

Use of restricted or limited access docu- 
menu as input to publications 

Use of publications in exchange for user 
information 

Pic fit that may be recovered 

Pacicaging 



li»quiry senicgt 

Number of inquiries answered 
User willinfoeas and ability to pay 
Cost of providing service 
Urgency of response needed 
Quid pro quo arrangements 
Interface marketing and accountii^ 
organizstion iraerest 

Distribution or Dissemination Clianneb 
User acceptance 

Availability of Government printing and 
distribution facilities 

Commercial publisher or interface organi- 
zation interest 

Natute of the nurket and users 

Nature of the lAC publications and servica 

Sales effort required 

Special situations 

Organiution policies or restrictions 
Contractual requitements 

Advertising and Sales Promotion 

Funds to accomplish this marketing activity 
Method used to maintain an awareness of 

users of the lAC 

Personal contact 

Matt contact 

Special promoiional activities 
Stage of lAC development 

Phce 

Uniqueness of lAC product or ser\nce 
Demand for the lAC product and service at a 
-price" 

Price determination from cost of providii^ 
the product or service 



Reprinted from: 

Veazie, Italter H., Jr.j OonnDlly, Thomas F. ^tm Marketing of Irtformation 
Analysis Center Products and Services . Wtehingtonr D.C.: ERIC 
Clearinghouse on Library and InSonnation Sciences, 1971 (ED 050 722) . 
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FIGURE 12-2 ADVANTAGES AND DISADVANTAGES OF SEKVICK CHAi;CES 

FOR INFORMATION ANALYSIS CENTER PRODUCIS AND SERVICES 



PUBLICATIONS 



ADVANTAGES 

Reduced diftci Clur(e to the spofisorir^ V^aq* 

fof publtcalion 
Revcniic lelutfied to Supplcinent or cLTiinaU 

lovcrnmcrl funding 
Broiler disliibutkM of publtcjiions lo private 
industry jnd foreifn orpr^iuiions who 
would he wU!in| to pay for s*ich products 
Bioader announcement of publications with antn 

cipal^d increased utiliuiion 
Reduce the lACs time .*cqu:ied to h3ndic requests 

fof publications 
Require better selection of lepoit topics wtitch 

would be of wider intere:: 
Justly the elinfiiation of lACs which are not 

productive in terms of rcYcnue secured 
Eliminate **free loaden** 



DISADVANTAGES 

Increased indirfct cost to the |to\'crnmcnt by pspcr 
procrssini cous and fees - cost sliificd fiom 
erne pocket to another 

Prevent some possible uscn from |citinc tlic 
pro^«»c:s 

Time la^ for publication by (overnnicni or con> 
mcrciai printers 

Time hi cauKd by the procurement cycle 

Elimination of limited so\rrnmcnl research data 
from inclusion in publicly a\^il«Ulc reports 

Reduce input of information from excliart^e con- 
tributors 

A tendency to emphasiie the publication of 
reports with a broad uKr audience al the 
expense of special reports with a lin^ited 
audience, but which are important in 
accomplishini ihe rcn- n\ mission 

Increased time for book or hindbook feneration 
y^, reports due to pcirruncnt comprelicnm? 
naiuie of books and suociaied fraphio 



INQUIRY ANSWERING SERVICES 



ADVANTAGES 

Increased use by private and foreign oi^^aniyjiions 
Reasonable rationale to handle proprietary inter- 
ests of users 

Require the lAC to be moie responsive - provide 

a better product 
Dtiermme if the service can be leirsupportinjt 
Reduced direct cost to the spon^oiinc government 

agency 

Require f reaiei lAC cost effectiveness 
Dcnwnstrate to Congress and management of user 

orpaniutions the costs and benefiis of tlus 

type of service 
Necessitate mass marketing wSuch should increase 

the number of users 
Require government action lo encourage the use 

of lACs in picgram pljnnirig. procurement. 

and program reviews to assure that cu;rent 

stair ofthe-an s.ience and technology are 

us;d (Such action is necessary if the lACs are 

to lemain in operation) 



DISADVANTAGES 

Rrduced use of the service by fmaRCially hard> 
pressed government <£cncies and GOnUiciors 
Reduction of user - lAC specialist relilionsliip 
Time lag resulting from purchase request require* 
mcnts 

Bitting problems associated ^ith the service 
PosMble sliift of use *3 private iiidus!r>' and fureijm 

organizations 
Loss of exchange arrangements - reduced procev 

Sing of slate-orilie-art information 
Increased cost lo the governn.rnt as a result of 

double overhead - fee payment by centir 
id UkCr organizations 
Profit or fee to a commercial interface orpani* 

zjtion oi government service 
Develop possible oonpetitron between lACs for 

limited user ser^ce dollars and pGten;ial 

competition between the I AC >nd commer* 

cial organizations in covering the ume 

subject areas 



Roprincod fron; 



i-rnn Walter H., Jr.; CJonnoUy, itx3mas Ihe Marketing of Information 

jpjvj^ y^yg^g center Products and Services . Washington, 'd.cT: SiC 
Ciearinghouse on Library and InfooatTcn Sciences, 1971 (H) 050 722) • 



33 SU?rARY OF REQUIREMENTS FOR INFOR.WION CONSOLIDATION 
13.1 Fundamental Questions and Framework 

Infonatlon coMolidation Involves selection, evaluation, analysis, 
synthesis, possibly restructuring and repackaging of information, as well 
as dissemination and marketing of resulting products and services. The 
efforts connected with these functions are complex, demanding, and costly. 
However, the fundamental questions are not how (i) effective or (ii) 
efficient are these functions per se, but: 

1, What can an information consolidation unit do to assist an infor- 
mation user in identifying, clarifying, or solving a problem? 

2. What can an information consolidation unit do to raise the probability 
that a user will find useful information with the least effort? 

The questions form a foundation on which to build any and all information 
consolidation units, if they are truly to do user-oriented information con- 
solidation. The questions provide a philosophical and a practical, operational 
framework for viewing the objectives, processes, and products, of information 
consolidation units and for evaluating the successes and failures. These 
questions, in effect, define information consolidation* 

From such a foundation and framework follows the first and basic require- 
ments for informption consolidation: Study thy users . The users should be 
studied before an information consolidation unit is started and during the 
whole life cycle of the unit. 
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13.2 Objectives Of Information Consolidation Units 

k dear and specific scatement of objectives is required to ansner the 
question: Towards what specific ends is a given infxrrmation consolidation 
unit to strive? If specific ends are not clear, the ways and iseana cannot 
be effectively Instituted, operated and defended* 

In general, an information consolidation unit has the following objec* 
tives: 

To provide for information needs 

* of a given group of users , 

* in relation to their given problems , 

* with information from given subjects , or topics » 

* contained in given information sources , 

* evaluated , prepared, and supplied in a way that is appropriate to 
that given group of users, and 

* 18 accomplished under given economic constraints and other social, 
cultural, and political requirements and values * 

A specific statement of objectives requires a detailed study and speci- 
fication of the aspects underlined above. 

As time passes by conditions change. Thus, it is required to: 

* institute a mechanism which will constantly monitor for possible 
changes in environmental conditions and requirements, user needs and 
wants, and the state-of-the-art of information work, and 

* adjust the objectives and subsequently the operations according to 
the changes. 
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13.3 Processes And Products 

The basic procMses In aost. If not all^ Infornatlon consolidation units 
are: selection^ acquisition, evaluation, analysis and synthesis of Infor- 
Mtjon with a view to the provision of a product or service, and their dis- 

scnlnation and marketing* The requiresents for these are sumnarized below: 

1. Selactlon requires: 

* a selection policy (involving statement about users and needs; 
subject, topic, or alssion to be dealt with and type of infomati n 
sources and materials to be covered 

* selection aids and tools which will guide in selection and help 
verification 

* specification of a selection process (involving decisions on who 
selects; procedures for judging intrinsic values of information in 
sources; and procedures for judging demand and user appropriateness) 

2. Acquisition requires: 

* procedures for procurement of necessary information sources 

* in cases of no outright procurement: procedures for access to sources 
e.g. getting on loan, photocopying pertinent sections, getting 
permission to use them in another information systems » etc* 

3. Evaluation requires: 

* criteria for assessing the quality or intrinsic merit of information 
(validity, reliability, accuracy, credibility, significance, etc.) 

* criteria for assessing the information products and services 

* procedures for achieving a consensus in assessments. 

4. Analysis requires: 

* specification of the topics in relation to which information will 




be analysed 
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* a classf icatlon scheme or a table-*of -contents of the topic 
for organization and systemization of analyzed information 

* specification of procedures for extraction of the most relevant 
and salient information or data 

* assessment and verification of the extracted informs cion or data 
by evaluation criteria described Above 

* sorting of extracted information into given classes or headings 
5* Synthesis requires: 

* comparative arrangement and evaluation of extracted information 

* derivation of a consensus and resolution of possible conflicting 
information 

* compression or merger of information into a structure and form 
most suited for intended users and uses 

* evaluation of the final product 

6. Restructuring of synthesized information requires determination of 
the mode in which the contents of information consolidation products will 
be presented to users in a way that is most compatible with situaticn 
and needs and that will enhance the comprehension and assimilation of infor- 
mation presented. More r,}ecif icall^', restructuring requires determination 
of: 

* extent to which available content is to be incorporated 

* degree of invariability of information as found in the original 
(i.e.» whether nt-ji information vali e is to be added) 

* degree of detail in information 

* degree of changes in sequence of presentation relative to the original 

* technical sophistication 
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* teaporal presentation 

* edlnorlal qualities 

In restructuringiprinciples of effective technical writing and scaling to 
audience have to be followed. 

7. PackaRing and repackaging requires determination of a loedia and 
foraat in irtiich an information consolidation product will be presented to 
enhance its potential use, comprehension^ assimilation, and recall. Media 
choices for paclcaging are: 

* print media: print-hard copy and print-microimages 

* audiovisual media: visual media-still images; visual media - 
moving images; audio media; and any combination of the three 

* electronic media 

* interpersonal cc. act 

In packaging formats the requirement of effective formating should be 
followed in terms of : 

* readability (comprehension where reading is Involved) 

* viewability (comprehension where viewing is involved) 

* audibility (comprehension where listening is involved) 

* ident if lability (cognition and perception of key information elements) 

* mnemonics (visual or audio association, particularly for recall) 

8. Dissemination requires determination of the channels by which infor- 
mation products will be delivered into the hands of users* (Often packaging 
and dissemination may be combined). The choice of channels is among: 

* inw erpersonal delivery 

* grcup personal delivery 

* strategic placement 

* in-house dissemination 
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* mall 

* local depository 

* nevspapera 

* broadcasting; radio and TV 

* telephone 

* coaputer netvorks. 

9. Marketing requires detenlnation and Integration of procttdures for: 

* aarket research and analysis 

* segmentation of users Into groups ^ith similar characteristics, 
values, needs, and Information benefits 

* development and targeting of information consolidation products 
to given user segments 

* user education 

* promotion 

* evaluation. 

10. Choice of products ; possible information consolidation products 
iuclude: 

* new announcements, newsletters 

* pamphlets, brochures, quest ion- answer sheets 

* monographs, technical reports 

* critical reviews, state-of-the-art reports, and handbooks 

* technical guides and "how-to" booklets 

* operational or maintenance manuals; specifications; ' tandards 

* recurring summaries of advances in a topic; short textbooks 

* market reports; industry reports 

* statistical condensates, cross-tabulations, or correlations 
O * briefings 
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* eoalc strips » photonovels 

* jmll posters 

* IsctursSy tutorials 

* dsBonst rat Ions » ssdiibltions 

* quMtlon-snswer sessions 

* loforMtion 'hotline' 

* prerecorded telephone mee sages 

* referral(with assessments of the referred to party or organisation) 

* video nevsletter 

* audiovisual presentations (packages) 

ft 

* videotapes » videodiscs for training 

* computer online searching and nanipulatlon of output 

* vieirtextSt teletexts 



13. Connection With Other Information Systems 

Any and all Inforaation consolidation units require a carefully laid 
out connection with a nuaber of other* larger information systemsy services or 
networks. This is because no unit can be self-sufficient in respect to all 
information it needs or all inforaation processing (indexing, data compilations 
etc.) that has to be done to serve as a base for selection, analysis and 
other processes* 

Strong connections with a library (or libraries), Informstlon centers 
and other information systems at home and sbroad are required in order to 
provide for: 

* access to primary literature which will not be procured 

* access to Indexes and other secondary sources for searching not 
^- procured 
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* photocopying services 

* searching for and procurement of specific items through Inforaatlon 
brokers 

* procurement through jobers to fill orders 

* Interllbrary loan services 

* computer services 

* online network connections 

13.5 Sponsorship 



An Information consolidation unit requires either an outright, direct 
sponsorship (host) or a very close working connection with a subject or 
mission which in effect constituted an indirect sponsorship. An information 
consolidation unit cannot function without a working relation with a broader 
organization or mission, if for no other reason that the complexity 
of processes and products (outlined in the previous section) requires 
expert subject support and advice which cannot be possibly duplicated within 
the unit itself. A big problem of any and all information consolidation units 
is to establish a working relation with subject experts. That is one of the 
most imporant roles of sponsorship. Direct sponsorship in a host institution 
requires at minimum: 

* clear specification of lines of authority and responsibility in rela- 
tion to the information consolidation unit 

* placing the unit so as to enable a working relationship, particularly 
with subject experts, within the broader organization 

* giving the unit a status which will sustain such a working relation- 
^ ship and induce subject experts to work with the unit* 
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Indirect sponsorship requires st minlmm: 

* clear specification of the lines of cooperatlo: , particularly e«ph«* 
sizing the benefits for each of the parties Involved 

* placing the unit so to ensble a working relationship and cooperation 
'vith subject experts 

* stressing the benefits of cooperation in order to sistaln the working 
relationship and get subject experts to cooperate. 

An Infomation consolidation unit is required to: 

* Justify its existence and continuation to the sponsoring organisation 

* demonstrate its usefulness and value 

* have a built in nechanism to detect and even anticipate changes 

in interest and plans of sponsoring organization and adjust accordingly* 
Connection with a sponsoring host (organization or mission) should also 
enable an information consolidation unit to set its topic and coverage either 
not too specifically or not too broadly, as in either case the audience wuld 
tend to become too small. 



Financing and staffing are the most difficult and vulnerable aspects 
of Information consolidation units anyplace* Information consolidation 
is a costly proposition whic i requires adequate and sustained financing. 
The financial reqir* rements are for: 

1. Planning Costs : 

* feasibility studies 

* user studies - marketing research and analysis 

* design 
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2. Launching C osts : 

* developaent of functions, products, and services 

* deployment and testing 

* developaent of market and marketing 

* Investment in facilities , tools and equipment 

* staffing and staff tralalng and education 

3. Operating Costs : 

* salaries for a director, professionals and supporting staff 

* fees for consulting experts 

* cost of procurement or access to necesaary Information sources 

* expenses Incurred In given functions 

* marketing expenses 

* continuing education expenses for staff 

Financial outlays to cover all of these expenses can be considerable. 
It Is not unusual then to seek and establish composite funding. 

For the planning and launching costs , financial assistance from national 
and International organizations (outside of direct sponsoring or host Insti- 
tution) Is Indispensable. Such assistance Is necessary for a period from 
one to three years. A good proposal Is required to secure the as&lstance, 
which In turn requires considerable and careful preliminary work. A good pro- 
posal shows the need* Justifies the approach taken, describes methods, and 
demonstrates competence for carrying out the tasks, 'I.e. follows criteria 
described In Section 7.3. 

For the operating costs, the unit has to rely on financial support from 
the sponsoring or host Institution. In some Instances, this support amounts 
to a full subsidy. However, In many other Instances* after about 3-4 years 
^ from launching, cost-recovery programs have to be Instituted In order to 
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recover costs in part or even in full. The unit may have to become nearly 
self -supporting. In those cases ^careful consideration has to be given to: 

* pricing policies and price elasticity 

* spreading the operating costs over a sufficiently large number of 
users, so that economy of scale may be working (low fees over large 
numbers ■ adequate revenues) 

* strictly controlling and minimizing internal expenditures and maximizing 
the efficiency of operations 

* pooling of resources with other information systems; establishing of 
resource - and operation-sharing. 

Financial problems require realistic planning, such as starting at (i) a 
modest level with (ii) cautious and judicious function and product development, 
(iii) immediate stress of marketings and (iv) involvement of experts from 
host institution at low or deferred cost. 



13.7 Staffing 



Many information consolidation units are small, some are even operated by 
only one person. The staffing requirements mentioned below may have to be 
concentrated in one or few persons. Thus, these requirements may have to 
be translated into required expertise rather than treated as a required number 
of persons. Staffing requirements are: 

* a director having management and representational capabilities, and 
a visionary outlook 

* prof essionalCs) with information expertise 

* professional (s) with stibject expertise (internal or external consul- 
tants Qr collaborators) 

JC * supporting technical personnel aa needed for given technical jobs. 
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The requirement is not to have necessarily both, the information pro- 
fessionals and subject experts within a unit, but to have access to subject 
experts as needed. That is, as already mentioned, quite often a tough 
requirement, because of time pressures on the subject experts. Thus, the 
requirement is to make every possible effort to use subject experts effec- 
tively, save their time as much as possible, and make their collaboration as 
easy as possible for them. 

However, reliance on outside and part-time collaboration can go only so 
far. No unit can operate on part-time staff alone. Full-time professional 
staff is a necessary requirement, how many depends on the size of the effort. 
It is better to have information professionals as full-time , and subject 
experts as part-time staff, than vice versa. The best choice is, of course, 
to have both full-time, but that is difficult to achieve in most instances. 

These are the minimum requirements for attracting and keeping permanent , 
competent information staff: 

* adequate compensation, comparative to compensation giv^n to other pro- 
fessionals in the organization 

* Job status (e.g. civil service scale) equal to other professionals 

* benefits equal to other professionals 

* opportunities for training and further professional development 

* working conditions under which professionals can exercise their 
competence, comparable to working conditions of other professionals. 

Staff training is a necessity. However, such training requires a con- 
tinuous program of professional development « lliis can take many forms: 
institution of in-house courses and lectures; sending people to outside 
courses, meetings^ conferences, lectures; cooperation with professional 
Q associations or academic institutions in starting and carrying out 
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continuing education courses; subscriptions to professional literature and 
periodic discussions of readings, etc, 

13.8 Life Cycle Of An Information Consolidation Unit 

Human organizations are living systems. In that sense, an Information 
consolidation unit can be considered In relation to the phases or stages 
In the cycle of Its life: from Inception, to birth to adolescence, to adult- 
hood and possibly to death. Each life phase has different requirements 
as discussed below. Adaptation of these requirements are made from Vails 
(13-5). 

1. Preplanning or Idea phase (Inception) . Covers the period from the 
time that someone has the Idea for establishing the unit until a proposal 
for assistance is sent to a national or international organization. Requires: 

* detection of a need and problem: that it actually exists and that 
it is not just an assumption 

* definition of a subject or topic to be covered 

* definition of types of users to be served 

* determination of the size of the effort 

* outline of the methods and approaches to be used 

* drafting of a pre-proposal and testing the ideas with as many people 
as possible 

* securing the backing of a host organization for the future unit 

* searching for a f under for assistance , conferring with that organization, 

adjusting the proposal to requirements of the funder. 
2* Planning phase - (incuhationl. This covers the period from the time 
I proposal is accepted to the time a unit is physically launched. It requires: 
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* recruiting and training professional staff 

* securing a location and facilities of easy access for experts and 
users 

* securing expert consultation 

* dealing with the management aspects, Including lines of authority 
and responsibility 

* conducting a user study and market analysis 

* establishing an advisory board and using It 

* drawing up a full definition of choice of subject or topic covered and 
of the size of the effort 

* getting the necessary tools and equipment 

* designing processes, products, services, and preparing specifications for 
associated evaluative criteria and working procedures 

* planning of marketing, Including evaluation of products and services 

* testing and adjustments 

* establishing connections with other Information systems. 

3. Launching phase (birth). Includes the period extending from the announce 
ment of the services until the time when nsers start reacting. Requires: 

* effort to create a wide wareness of the units existence and of the 
potential benefits to be derived from using its products and services 

* promotion, user education, travels, visits, demonstrations, etc; in order 
to achieve high -visibility and open lines of communication 

* laanching all operations and producing first products and services 

* imnediate positive (non-defensive)reaction to any 
questions. cooplaint8» '•^iticisms 

* strengthening connections with experts 

* continuing staff training with adjustments as necessary 



-275- 



* reporting to funder 

* shoving results to sponsoring organization* 

A . Adj ustment or first operatlo nl phase ( Infancy ) . Covers the 
period extending from the first user reaction to the provision of products 

and services and to the satisfactory execution of routine operations* Requires: 

* evaluation of user and market reactions 

* shake-down of all operations, and adjustments as necessary, reassign- 
ment of staff 

* increased attention to quality control in all operations* products 
and services 

* creating trust and confidence in users 

* strengthening connections with other information systems: routine 
conduct of exchanges and resource -* and operation - sharing 

* expansion of marketing 

* consideration and development of new products 

* showing results to professional colleagues 

* showing benefits to sponsoring organization. 

5. Eacpanslon or second operational phase (adolescence ) . Covers the period 
extending from the attainment of full operations status to the achievement of a 
relatively high growth rate. Requires: 

* continuing evaluation and reevaluatlon and initiation of necessary 
changes 

* shifting attention from routine operations to continuing and inten- 
sified marketing and recurring contacts with Increased >numbers of users 

* Increased attention to efficiency of operations, minimizing costs and 
maximizing performance 
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* launching of new products and services 

* opening avenues to new users (late adopters and laggards) 

* preparing cost-recovery programs and 

* reexamination (and If necessary readjustment) of relations with sub- 
ject experts; seeking of new groups of experts on a rotational basis 

* rotation of advisory board 

6. Self-sufficiency or third operational phase ( maturity) . Covers the 
period f.-om achieving relatively full market potential (high growth rate) to 
the battle for continuous existence and survival, and to relative lower growth 
rate or even steady state. Requires: 

* continuing evaluation, reevaluatlon and adjustment to changing environ- 
mental conditions and changing user needs 

* achieving financial cost-recovery programs as planned, adjustments 
as necessary 

* launching new products and services; improvement of old ones; mandatory 
abandonment of less useful products 

* IncreasinRlv cultivatinR user contacts and trust; leaving nothing 
to routine with users 

* new training and professional development efforts for new staff; 
continuing education for all staff 

* continuing marketing, but with new marketing approaches. 
7. Possible discontinuance ( death ); an information consolidation unit 

can be terminated of its own accord because of inadequate budgets, performance, 
and/or Internal failures, however, there are cases when the unit Is closed, 
because of other objective reasons such as: 

* sponsoring or host organization changed interests as to subject or 
^ topic and the Information is no longer needed 



ERIC 



-277- 



* the pace of the activity in a technical area of information cover- 
age slackens i.e there is no information to consolidate 

* the information became available within reach of the user community 
on its own 

* the urgency of information needs has gone. 

13.9 Evaluation 

Evaluation of products » services and operations of an information con- 
solidation unit is required on a continuing basis* 

The criteria that users tend to apply in evalxiation of information products 
are discussed in Section 7,6. Briefly, the users place value on: 

1. Quality of information ( or data) provided (precision, accuracy » 

credibility, recency) . 
2* Scope of information provided: (completeness, comprehensiveness, 
coverage of topic) • 

3. Appropriateness to their need or request (fitting the need, level, 
language, sophistication; degree of spurious information and infor- 
mation overload; understandability ; ease of use). 

4. Hassle in getting the information (timelag , paper work, ease of 
access, red tape, support received). 

5- Costs incluc^ direct price paid, hidden costs in using the product 

or service, time required in assimilation of information. 
Ranking in priority of any of these criteria may differ from user to user 

and from time to time, thus, user evaluation is not a fixed 'number^ or value 
in space or time in relation to a given product or service. These 'floating* 
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evaluation patterns should be recognized, thus many and continuing evalu- 
ations need to be done to recognize some predominant direction or recurring 
pattern. 

Instnunents designed for evaluation by users should include the enumerated 
(and possibly other) user-valued factors rather than those dealing with inter- 
nal concerns of a system or organization. 

However, the ultimate evaluation by users should not he considered in terms of 
any of the aspects that deal directly with a given information product or 
service. The ultimate evaluation is in terms of the benefits received: 
increased productivity; increased well-being; better life; more comprehensive 
understanding of a problem* action, or consequence; more certainty in decision 
making; easier actions; promotion; healthier surroundings; etc. etc. All 
of these are benefits that are very hard to pinpoint, uncover and for the 
most part impossible to quantify. Non-economic or non-monetary values are 
often present (as discussed in Section 3.6t). Thus, an ultimate evaluation 
requires consideration of these aspects. 

There is a general agreement that the value of information is extremely 
difficult to quantify, and where quantification is attempted it can be 
aone only through indirect estimates or anecdotal evidence, but, unfortunately, 
not through direct observations and the determinr tion of a cause-effect link. 
The present state of methodology simply does not allow for true quantification, 
and for rigorous valid and reliable observation of economic cost-benefits or of 
information products and services ,even though they may be required and 
desirable. Search for cost-benefits is a search for some estimate or other, 
often of an almost speculative nature. 

These factors contribute to the success of an information consolidation 
unit. 

^ 1. Sound understanding of users : evaluation of user and market needs, 
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wants and dynamics; ability to fit with those needs and adjust 



to dynamics. 

2. Relative uniqueness of products or service provided - in their 
features^ reliability » access, costs, appropriateness and efforts. 

3. Relative technical superiority - in accuracy, timeliness, complete- 



ness, consistency, packaging. 



At the end, the rate of satisfied customers in proportion to the cus-- 
tomers served, or even better: in proportion to the total nuafcer of 
customers that could be served in a given segment, may be the most appropriate 



and achievable evaluative measure. 



Over a decade ago (in 1970) in surveying the effectiveness studies of 
information analysis centers (lAC) in the USA, Wooster (13-7) listed these 
criteria which may also be applicable at present, at least to some extent, 
to the evaluation of information consolidation units (Wooster warned that 



these are randomly listed without assigned priorities) : 



"1. What percentage of possible users does the lAC serve? 

2. What is the cost of making a search? 

3. Does the retrieval system provide the proper amount of esdiaustivlty 
and selectivity per dollar and per request? 

4. What are the economic or "opportunity" costs that would be incurred 
in the absence of lAC? 

5. Do scientists [users] in the field believe that the lAC meets their 
needs? 

6. To what extent do references to the service provided by the lAC 
occur in the literature of the field? 

7. Output of specialized reports. 

8. Professional qualifications of manager, staff. 

9. Does it meet the specific needs of the sponsoring agency? 

10. Percentage of repeating users. Are these regularly surveyed to 
determine adequacy of information provided? 

11. Were prospective users surveyed before center was started? 

12. What alternative sources of information would be available to 
users if. Heaven forbid, the lAC were abolished? 

13. How much interaction is there betweeen users and lAC staff in 
formulating questions and evaluating answers? 

14. * Incest Quotient* (IQ) : Does the lAC have an outside advisory board? 

Does it use them or are they Just window-dressir.g? 

15. IQ continued. What are their relations to other IAC*s? Do they 
refer questions to other IAC*8, receive questions from them? 
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16. Still more IQ. Do they exchange computer programs, vocabularies 
with other lAC's? Is there any attempt at networking? If so, 
which IfiC initiated it? 

17. Are the detailed unit operations - acquisitions. Indexing^ 
abstracting, storage, retrieval, output formatting, etc. efficient? 
How well do they know their unit costs? How do these compare with 
other lAC's? 

18. What is the rate of use of documents and other information resources 
involved in the center? 

19. How willing are the customers to pay for the service provided? 

20. Which came first - the lAC or a demonstrated need for its services? 

21. How sharply defined is the field that the center covers? 

22. Does the center take advantage of available services for information 
retrieval, including other lAC's? 

23. Is the storage system reasonable in view of the available hardware 
and size. Does the lAC strike the proper balance between computer- 
philia and phobia? 

2A. Are micrographic storage and dissemination methods used wisely?" 



13 JO Anatomies Of Failure 



In the examples presented in other Chapters we have been dealing with 
either possible or successful applications. Here we will deal with 
factors that contribute to failure of information consolidation. Failures 
in any information system were never as much analyzed as successes, thus 
there is so much less to draw from. 

However, there is some consensus as to what may contribute to failure: 

* No market for product or services 

* Harket is dynamic, product or service is not 

* Product and services designed for information specialists or librarians » 
not users 

* Same service or product available elsewhere under better conditions 

* Price is too high; hidden costs in use are too high; too time consuming 
to use 

* Difficult to Obtain^ access, use; easier to be without information 
than use products or services of the unit 
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* Lack of direct link vlt^ an information producing or * consuming* 
institution (operating laboratory; research And development facility; 
healthy agricultural* • .agency, etc.) and consequent inability to 
stay in the forefront of the interests of technical community 

* Related technical programs are terminated and no adjustment to other 
programs can be made 

* Lack of effective director 

* Inadequate staff; or too small a staff 

* Inadequate economic and technical support and resources; budget is 
too small 

* Vis major: usually political upheavals. 

Also over a decade ago (in 1968) the U.S. Committee on Scientific & " 

Technical Information made a study of the failures of certain information 

analysis centers (13-2). The conclusions are worth recounting: 

A center in operation for 1 1/2 to 2 years was reviewed by the 
sponsoring agency along with other centers for its performance 
according to six criteria: acquisition program, inputs to an 
abstracting and indexing publication, effectiveness and 
efficiency of internal operations, quality and utilization of 
the Advisory Board, output of specialized reports, visibility, 
and penetration of user community. The subject center was 
rated low on all counts. The local management situation of the 
center was such that substantial improvement, could not be expected 
in the immediate future. Accordingly, the center was closed 
down, and its file returned to the sponsor to be relocated at 
another facility. 

A center active for fifteen years under multiple agency support 
had provided excellent literature support service in the tech- 
nical area considered the most important when the center was 
established. The center had no direct link with any laboratory 
or operational R&D facility and thus was insulated over time 
from the changing interests of the technical user community. 
The center found it difficult to shift to new technical areas 
in response to evolving sponsor and user requirements. When a 
tight budget caused the sponsors* agencies to review carefully 
their roster of projects all sponsors placed this center low on 
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the priority list. Basically unvleldy, the multiple fund- 
ing arrangement by research organisations offered no single 
enthusiastic advocate of a center where most of the users 
were applications oriented. 

A center started its own Information analysis activities 
without sponsorship, because of the director's strong scien- 
tific interest in the subject. His high professional repu- 
tation in the field, and the center's potential for serving 
the general user cosunity led to sponsorship. However, the 
agency division which provided the initial funds had only 
limited tuiids to permit the center to develop a complete 
program. Accordingly, responsibility for support was changed 
to a different agency division. 

There were at least three factors which, in combination, 
brought about the closing of this center: 

1. The division personnel as research oriented program 
administrators, did not feel the need for the informa- 
tion and data the center was providing to bench 
scientists and engineers. 

2. The center was not funded at a level sufficient to 

enable it to prepare state-of-the-art studies and to provide 
critically evaluated reponses to inquiries. If these 
products and services had been forthcoming during the 
start-up period, the program division ml^t have seen 

the value of continuing the center. 

to 

3. The attempt to transfer funding to the program divi- 
sion came in a tight budget period. The division 
has not made any plans to assume the funding." 

In summary. Information consolidation requires not only a study of 

options and successes but also of failures. 



13.11 Conclusion 



The general aim of this Handbook Is to contribute to the art of infor- 
mation handling by trying to provide a better understanding of concepts, 
processes, and options of specific information practices called Information 
consolidation which are leading to a widening of the population of users 
served. 
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The Handbook provides a general model of what Is meant by, and what 
Is involved In^lnformatlon consolidation. This model Is in effect 
summarized In this, the last Chapter. No doubt the model can and should 
be refined or modified, particularly when It comes to specific Instances, 
subjects, environments and Implementations. In other words, the model 
offers only a general framework for^and a description of options In, Infor- 
mation consolidation, but not prescriptions. In each specific case of 
Implementation, astute Judgements and creative decisions have to be made 
on the specific Information consolidation practices, products and services 
as appropriate to specific users, requirements, and environmental condi- 
tions. 

Information consolidation Is neither a panacea for Information needs 
and problems In development nor a substitute for many other Information 
efforts. It Is Just one approach In the whole spectrum of Information 
practices needed for various aspects of development. However, Information 
consolidation Is a very effective approach to the fulfilment of specific Informa- 
tion needs for evaluative and synthesized Information and to the service of the 
unserved. As the examples In this Handbook have shown. Information consol- 
idation Is applicable to highly sophisticated users - scientists, engineers, 
managers » policy-makers, as well as the users of lesser sophistication - 
workers, villagers, school children. The choices are wide. They can be 
made only on the basis or priorities and values in specific developmental 
efforts and environments. 

Information transfer and connunlcatlon have proven to be essential for 
development, for social change. In turn. Information consolidation has 
proven Its high effectiveness and potential for Information transfer and 
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conmimication. Regardless of its complexity » Information consolidation 
should be given a hig)i consideration in the institution or refinement of 
information efforts serving development. 

Yes, information consolidation is complex. But» it involves complexity 
la processes only» vh^reas in products and services it offers simplicity 
and appropriateness. This is the secret of the value and high potential 
of information consolidation as an information transfer mechanism in 
development. 
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AFfBDIX 1 

BOMFUES or nVQIMKnGN MALKSIS CDnSBS MD mSIR FfCDOCTS 

As suggested in Chapter 8, infCMcmation analysis cmters exist in a wide 
variety of subject areas and missions. A sanple of sodti centers along with some 
of their methods and products (as far as these oould be determined from 
materials received by the authws) are given below: 

1. Science 

Camkuridge Crystallographic Data Centre 
university Qiemical Labwatory 
Lensfield F>ad 
Cambridge CB2 lEW, Bngland 

Method: journals and abstracts of two major crystallographic conferences 
are scanned, relevant articles copied, and bibliographic and other 
data abstracted and transferred to a oon|)uterized file i^ich is 
used in critical evaluation of the nuneric data 

Products: series of standard reference volunes called Mplecular Structures 
and Dimensions i^ich include nuneric data compilations 

2. I>igineerinq and Te dmology 

(1) Asian Institute of Tedmology 

(four infc^nnation cmters listed belo^) 
P.O. Box 2754 
Bang^cok, Thailand 

Method: provides ad v anced education in engineering, science, and 

ERLC 



allied fields through acadendc programs and research; problem 
oriented approadi aimed at finding appropriate solutions to 
Asian problems throu^ the four specialized centers 
Gwieral Products: A Guide to Setting a Technical inforroation 
Service Uhit ; Division of Energy Technology's illustrated 
booklets in E^lish and lhai; InfiMrmation Ujpdate ; see also 
other divisions belon 
(la) Asian Infbnnaticn Cmter for Geotedinical Engineering 

Method: acts as a clearinghouse for infonnaticfi on soil mechanics, 
foundation engineering, rock mechanics, engineering geology, 
earthc^ke engineering, highway engineering, soil science, 
groundwater hydrology, and related fields 
Products: AOB news (a newsletter giving information on future events, 
new publications, on-going projects, -reports by liaison 
officers in many countries, news of AGE*s operations, etc.) 
AOI Current Awareness Service ; Asian Geotedinical 
Br^ineering Abstracts (abstracts of geotedinical 
publications originating in Asia; abstract includes author, 
title, source, abstract, and keywords) ? state-of-the-art 
articles written by specialists on geotechnical engineering 
topics; AS Digest (printed version of ocxnputerized data 
base, classified by the International Geotedmical 
Classification System and published in a series of booklets 
corresponding to the various classes) 
(lb) fiivircnnental Sanitation Information Center 

Method: attenpts to find ways of bringing relevant information to 
rural users with little education; is working to build up a 
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oonprehensive oollecticxi of dociments in the field of 
envircnnental sanitation; is establishing contacts and 
cooperation with existing centers , organizations , and 
individuals in the field in an endeavour to meet the 
information needs of developing countries not being met by 
other infocmaticxi facilities 
Products: bibliographic bulletin r quarterly newsletter Enfo 
presaiting news of relevant activities in various parts of 
the world , current research and results , inf onnation 
sources, recent and forthoGming events, annotated list of 
docimaits r ece i ved , and announcenen ts ; Ehvironroental 
Sanitation Abstract ; Low Post Options ; an annual 
technology rev:.ew; occasional siirple brochures; booklets 
translated into various languages 
International Fterrocement Information Center 

Method: serves as a clearinghouse for information on ferrocement and 
related materials; attempts to collect information on all 
fcavB of ferrocement applications, either published or 
ur^xiblished, and to repackage and disseminate this 
information as widely as possible through its publication, 
reference, and reprographic services 
Products: Journal of Perrocement containing papers on research 
developnent, fi^plications, tediniques, anix>tated 
bibliogri^ies, news, notes r information on international 
meetings, and book reviews; state-of-the-art monograph, 
Perrocement by R.K. Paul and R.P. Pama; Perrocement and Its 
Appllcaticns : A Bibliography , classified according to 



subject; a nunber of **hoiii to do" booklets (for exanple, 
Perrooemoit Grain Storage Bin^ an illustrated booklet 
shoving two designs of grain storage bins and describing 
details of construction in ncx>-tedmical language by P.C. 
Sharma and V.S. Gc^>alaratnam) ; reprints of r^)ort, Tlie 
Potentials of Ferrocement and Related Materials for Rural 
Indonesia ; A Feasibility Study by R.P. Phonuratanapongse; 
panphlet FOCUS , in many languages, introducing ferrocement 
as a form of concrete useful in ccxistruction with a mlnimun 
of skilled labor 
Renewable Energy Resources Information Ceiter 

Method: attennpts to iiiprove awareness of available information on 
renewable energy resources and to clarify the applicability 
of existing c^ropriate technologies; solicits information, 
news items, and state-of-the-art papers from readers in an 
attenpt to build up a conprdiensive collection of dociments 
in the field of renewable energies; attenpts to answer 
renewable energy questions in terms of aqppropriate technology 
as judged by e39>ected user requiremmts; is establishing 
contacts and cooperation with worldwide organizations and 
centers active in solar and other renewable energies, giving 
special enphasls to relations with institutions, firms, and 
individuals in tropical Asia and the Pacific; attenpts to 
determine and meet information needs in that region by having 
potential users coqplete questionnaires 

Products: RERIC News , giving news of activities at the center and 
around the world, annotated listing of publications 
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received, orv-going projects, new equipment, coning events, 
announcements, etc.; Renewable Energy Review Journal 
containing state-of-the-art and review papers of high 
quality but at a modest acadenac level; Abstracts of AIT 
Reports and Publications on Renewable B^rgy Resources ? 
brochures or booklets in English and various local languages 
sue* as Solar Rice Drying , an illustrated booklet giving 
design and construction details in a sinplif ied way to be 
applied at the local level; may translate other publications 
into several Asian languages 

Clear in^KXise on Developoeit Oonminication 

1414 22nd Street, N.W. 

Washington, D.C. 20037 USA 

Method: maintains a specialized collection of print and non^print 
materials; provides referral services plus materials and 
information on developnaits in application of ccmnunication 
technology to deveJopnent problems 
Products: newsletter, Developng^t Ocnwunication Report covering recent 
worldwide developn»t activities that use oonnunications 
media (far exanple, "To and Prom the Field: Oonmunicaticns 
and Agriculture" in a recent issue) ; a series of project 
profiles, two-^age descriptions of ccBimjiilcation projects 
dealing with problems in the development sectors of 
agriculture, nutrition, population, health, education, human 
resources, and integrated development (for exanple. 
Satellite Application for Public Service ; Project 
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^""^^^s) published to increase eMxess to infbntation on 
projects in the developing world which other countries may 
want to ocnsider adapting to their probleras; a series of 
information bulletins treating in depth and usually on a 
oonparative basis, the applications of oonrnmications media 
to major sectoral and multi-sectoral development problems 
(for exanple, Tnle-Niger t Adapting m Electronic Median to 
a Rural African Context) ; films; audio and video tapes; 
special reports (for exanp].e. Educational Technology and the 
Developing Oountries t A Handbook , available in French and 
S|>anish) 

(3) Concrete Technology Information Analysis Center 
U.S. Army^Bigineer Waterways ESiperiment Station 
Box 631 

Vicksburg, MS 39180 USA 

Method: gathers, analyzes, evaluates, condenses, and publishes reports 

on concrete technology 
Products: state-of-the-art reports (for exanple, -Factors which 
Influence the Deterioration" of Concrete in Dane and 
Measures foe Prevention of Deterioration by Bryant Mather) ; 
suwary papers (for exanple, "High Strength, High Density 
Concrete- by Katharine Mather) y miscellaneous papers (for 
exa^le, -Concrftte for Earth-Cooled Structures- by Jones E. 
McDonald and Tonj' C. Liu) 
(4) Electronic Properties Infocnation Center 
KirAie university 
2595 Yeager Raad 
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Vtest Lafayette r IN 47906 USA 

Products: data sheets, i^)ecial study reports, interim reports, 
cxxqputer generated bibliographies, bulletins, 
state-of-the-art reports 

Institute of Electrical Research 

Departsnent of Technical lnfannat:cn 

Apartado Postal 1239 

Cuernavaca, Morelos 

Mexico 

Method : selects information in a number of areas of electr ical 
engineering from around the %iorld; has staff of about a dozen 
engineers and a half doz&i librarians; engineers ^rk witii the 
300 professionals within the institute and regular ily visit 
electrical institutions around the country; services organized 
according to external and internal users; wgineers i^rimarily 
ori^ited to external users, librarians to internal users; 
external services organized around some subject (for exanple, 
motors and generators; transformers; plant constructicm; plant 
operation; geotherroal energy; etc. ) ; electrical engineers 
visit plants and cwters in these subjects, interview users, 
and provide three basic services: 1) current awareness, 2) 
retrospective searching of data bases available through 
Mexico's SBOCPI online system (connected to Lockheed, SDC, and 
other data bases) with results screened and only the most 
relevant sent in a folio including a short abstract 
sunmar izing all retrieved dociments , and 3) question 
answering (prevision of specific facts, addresses, data, eto. 
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obtained from seeurching veurious reference tools or 

consultation with specialists) 
Products: current awareness bulletin Referencias in subject areas 
mentioned above— eadi comprised of about 3-4 annotated (in 
^>anish) citations <.f relevant articles selected from the 
journals, proceedintis, reports, etc. received by the 
institute library (upon request users are furnished with 
copies of articles lifited in the bulletin) ; translations (or 
reprint, if in ^>anish) of an article deemed of interest to 
users often included with Referencias 

(6) International Irrigation Information Center 
P.O. Box 8500 
Ottawa, Canada 
or 

Volcani Center 

P.O. Box 49 

Bet Oagan, Israel 

Method: brings together experiences of diverse groups working in 
irrigation; extracts information to produce structured 
abstracts with systeatic, pre-set format but does not 
critically evaluate information currently; provides 
photoooiying, translation services, and infonation aimed at 
enhancing irrigation progress, especially in developing 
countries; solicits ooraraents from users 

Products: abstract journal aimed at helping readers assess the value 
of the original material before they seek it out; 
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state-of-the-art review book series (for example, (Xiality 
of Irrigation W&tor) ; handbook anall Scale Irrigation by 
Peter H. Stein; newsletter Irrinews in Bnglish and Spanish; 
directories; catalogues; guides; Irricab ; Currwit 
Annotated Bibliogragi ty of Irrigation ; fliers 

(7) International Technical Infbnna:ion Net»iork 
Office of the Director, Developing Countries Staff 
Suite 620 , 425 13th Street, N.W. 

Washington, D.C. 20004 USA 

Method: cooperative association of information Drganisaticns 
qjonsored by USAID and organised by the National Technical 
Information Service of the U.S. Department of Ccninerce to 
eaqpedite transfer of U.S. sci«itific and technical 
information and to make information originating in developing 
countries as accessible in these countries as technology from 
developed countries; holds conferences and workshops 

Products: abstract newsletter with guest editorship editions by menber 
agencies 

(8) Machinability Data Ceiter 
Metcut Research Associates, Inc. 
3980 Rosslyn Drive 
Cincinnati, OH 45209 USA 

Method: analysis by e>^rts of data extracted from articles, leTptxts, 

tests, etc. and repackaging into various products 
Products: Machining Data Handbook ; MC Machining Process Series 
including Machining : A Process Checklist ; Nontraditional 
Machining Guide ; Chemical Machining ; Production with 
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Q^aoistry ; Low Stress Grinding for Quali^ Production ; 
GfO"P Techroloqy : An O/erview and Bibliography ; data 
ocnpilations; ocnputer progrons; programiiable calculator 
strips; Machining t ricfs containing technical notes (for 
exanple, "anall Hole Manufacturing" in a rec«it issue) for 
use in shops and indk.stries plus announoemHits of interest 
(9) Mechanical Proptrties Data Center 
(9) Battelle Laboratories 
505 King Avenue 
Oolunbus, GR 43201 USA 

Method: continuously acquires, reviews, and analyzes doctments frcm 
governcent agmcies and contractors plus published and 
unpublished data frcm private industry, research centers, and 
universities; extracts data from relevant docimnts and 
enters it into coniuterized data bank (bank consists of 
meaaired test results and descriptive infonnation for over 1 
1/2 aiUion mechanical property tests, including non-nuiieric 
descriptors related to material processing, fabrication, test 
procedures, caiposition, and other pertinent variables); 
retrieval and dissemination of mechanical properties of 
netals and alloys 

Products: Structural Alloys I hndbooks plus stfplements; Aerospace 
Structural Metals Handbook plus si^Plements; Alloys Cross 
Index 

(10) Metals and Ceramics infonnation Center 
Batelle Labt^atories 
505 King Avenue 
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CQlunbus, Ohio 43201 UbA 

Method: calling upon the knowledge of scientists and engineers 
throughout the Battelle staff, acquires, reviews, analyzes, 
evaluates r and extracts docunents for input into data base; 
disseminates timely end autlioritative information on the 
diaracteristics and ises of advanced metals, ceramics, and 
selected conposites; provides advice and assistance; provides 
access to over 100,000 analyzed and indexed reference 
auirces ; as needed by users , does in-*depth review and 
analysis of technical literature in hi^y specified areas, 
coqpares foreign and domestic technology, organises 
confermces and synfxseia, and publishes p r o ceedings; includes 
user evaluation sheet in all publications for user feedback 
Products: handbooks/databooks (for exaqple. Damage Tolerant Design 
Handbook and Bigineering Proper^ Data on Selected 
Ceramics) ; state-of-the-art reports (for exaople, ^acks 
at Structural Boles"); conference {proceedings (for exanple. 
Pr oceedings of the 1978 Triservice Oonferenoe on 
Ocyroeio n) ; critical reviews oc te<±nology assesamaits (for 
example, A Review of the Status , Selection , and Physical 
Metallurgy of High Strength , Low-Alloy Steels) ; Curr«>t 
Awareness Bulletin , a digest giving ini)ortant facts and 
data from articles or repwts being abstracted; suonaries 
of inixMrtant developnents in metals and ceramics technology 



National Academy of Sciences (NAS) 
National Research Council (NCR) 
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2101 Oomtitution Avmit 
Nhshington, D.C. 20418 USk 

Method: Mviaory CXanittM on Tac^inology Innovation (ACTI) of the 
mSi/MCR*8 Board on Science and Tedmology for International 
DevelopKnt (BOSno) seeks out, invest igateSf and publishes 
reports in science that are original, unconventional, exotic, 
or neglected ( including innovative subjects that could 
benefit developing countries); ACTI generates and reviews 
ideas for new studies and selects the scst relevant ones 
based on such criteria as potential benefit to developing 
countries (especially the rural poor), {^acticality;. 
scientific soundness, interest to USMD missions , 
innovativeness, and approEuriateness for NAS treatment; KTL 
helps staff select chairpersons and panelists for ad hoc 
panels to do studies (each panel is uniquely qualified for 
its topic, including r^esentatlves frcn a wide atzay of 
disciplines plus researchers from developing oountries) } 
panel m&3ts once ac twice to d^te topic, draw conclusions 
about its relevance to developing countries, and ccmsider the 
researdi or testing needed for application; reworked drafts 
are edited, returned to panel for review, and, before 
printing, further diecked by independmt reviewers for 
co^>let«ne6s, scientific validity and halMce; fCn and staff 
ensure reports are accurate, clear, well illustrated, and 
i:^tc>-date; when polished, oopies of reports are sent to 
aSKO) missions, appropriate U.S. embassies, foreign embassies 
in Ita^ngton, and often to hundreds of universities. 
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libraries, research institutes, and U.N. agencies as well as 
to technical assistance organizations in Europe, Canada, 
Australia, New Zealard, etc.; NMS prepares press releasee 
about reports foe neii^s nedia; most repwts include tear*-out 
mailers, so readers can obtain copies; KTl tries to ensure 
that reports are acted upon by giving executive sianaries and 
sumuries in French anc. I^panish (Arabic and Portuguese in b#o 
oases) , as well as using enough illustrations and captions so 
licotiojrn can be understood at a glance, plus listing on the 
reports addresses of specialists who can provide more 
detailed advice or naterials; BQBTID also provides workshops, 
aeninars, advisory taan, long-terw program special studies 
in addition to those of ACTI, plus providing AID and other 
interested agencies with access to the latest infomation and 
thinking on developaent topics; NCR Project on Ttanqportntion 
Technology Suppxt for Developing Countries provides inproved 
access to infdnnaticn on planning, design, construction, and 
naintenance of low-vduK roads (information {m^dkicts 
defined, {»roduced, and transmitted via network of 
correspondents in 67 developing countries who promote 
effective use of information in economic development of 
transportaticn infrastructure, thus ei^iancing other aspects 
of rural development ttxouc^ personal interactions with users 
in the field, conferences, publications, and several other 
forms of oommanication) 

: state-of-the-art reports in conjunction with seminars (for 
exanple, ^"JSmH^ Oonnunications for Rural Health Services 
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in Developing Oountries"); BOGTID reports (for exanple, 
"Mpatic Mwd MmagemMit: Sane Prospects for the Sudan and 
the Nile Basin"); ACT! reports offering guidance for 
individual problcn throu^^t the develcjping world (on 
subjects as diverse- as house construction, boat building, 
mergy, nutrition, renewable industrial resources, and pest 
control) generally aimed at stimilating ideas and 
introducing new toiics to decision makers in govemnent, 
adtaiinistrators, research institute direcbws, researdiers 
in neic^tboring disciplines, voluntary groups, graduate 
studmts, mtrepreneurs, industry executives, and farmers 
(for exasple, "Undereiqploited Ttopical Plants with 
Prosdsing Bcxnosdc Vhlue" and "ihe Ninged Bean: A High 
Protein Crop for the Tropics") 

(12) Haticnal Solar Heating and Cooling Information Center 
P.O. Box 1607 

Rodcville, N) 20850 USA 

Method: maintains extensive files on all aspects of solar hot water 
heating and ocaputerised file of solar energy equipment 
manufacturers and distributors 

Products: booklets, for exaiiple Solar Hot water and Your Home 

(13) nondestructive Testing InftonBaticn and Analysis Center 
Southwest Research Institute 

6620 Culebra, P.O. Drawer 28510 
San Antonio, IX 78284 USA 

Method: determines needs and structures aeardiee; verifies seardi 
strategies) searches NUMVMIFILE, ODC/nmf, wmiE, and 
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OGRmercial files i for%iards search stratsgies, (^intouts, and 
amotations to requesters; oontinuously surveys open 
literature of the wc»rljdl i oonsults technical staff of 
Southwest Research Institutei maintains oQ«|3Uterised 
literature file on all aspects of nondestructive evaluation 
plus access to othex oonputer filei suRxrts tedmical 
oonforenoes, CGosdssioned studies, etc* 
Products: NTMC Wewsletter y custcn bibliogri^es in response to 
technical inquiries lihere infionnation sought goes beyond 
bihliogriCtiic citations i state-of-*the-art surveys (for 
example r "Electrooagnetic Aooustic Ttansduoers") i tedmical 
assessnents and critical reviews tailored to user 
requircwentsi NTOC Bainrihook > Proceedings o^ the 12th 
SygposiiBi on Mondestructive Evaluation ! report guides 

Plastics Technical Evaluation Center 
Pictinny Arsenal 
Dover, HI 07801 USA 

Method: specialists reduce raw data to user's specifications and 
supplenent then witli unpublished information which refines 
and updates the published datai evaluate documents for 
retention and if retained index, abstract, and put them into 
data base 

Products : PIASIBC Reports giving citations , abstracts , and 
{»cocure«ent Information; handbooks (for exanple, 
Bigineering Design Handbook : Joining ^ i^vanced 
Ooi^^osi^Bff) 
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(15) Regional Centre for Technology Transfer 
Manickvelu Mansions 

49 Palace Rdad, Post Box No. llf 
Bangalore 560 052 India 

Method: scans journals, reports, books, and other information 
mater ials ; selects , s dapts , repackages , and disseminates 
infbcmation to severe! types of end users (policy makers, 
planners, ackninistrators, entrepreneurs, regulating agencies, 
R&D institutions, and industrial developmmt agencies) in 
ESCAP (BoonGmic and Social CGOinission for Asia and the 
Pacific) region 

Products: tedinical digests of information on activities of 
developing countries in ESCAP region (for use in promotion, 
researdi and development , development of tedviological 
capabilities, and nevr tednological developments) in the 
form of research round-ups, tedmical notes, etc. covering 
areas identified as iiqportant by countries of the region; 
answers to specific questions provided from information 
collected and repackaged by the Tedmical Information 
Biguiry Service; special publications (of materials 
presented at idorkshops, seminars, or consultation meetings} 
.4)ecific sectors or subjects; newsletter describing 
activities in tecdmology developnent and transfer in 
developing oountreis of the ESCAP region 

(16) Reliability Analysis Center 
Rone Air Developnent Center 
Griff iss AFB, NY 13441 USA 
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Method: maintains and offers to users oomprehensive electronic 
oQocxsnent reliability data and information plus direct 
consultation, seminars , workshops , tutor ial courses , and 
search services 

Products: critically evaluated data o on jen J la (for exanple. Digital 
Failure Rate Data) ; survey study r^xurts; Reliablilt y 
Design Handbook ; Electrical Overstress/felectroetatlc 
Discharge (BOB/BSD) Synposiit Proceedings ; WC newsletter ; 
technical reliability studies (fbr exanple, Mlcrocirouit 
Wire Bond Reliability) 

SkMdl Industry Extension Training Institute 

Yousufguda 

^derabad 500 045 India 

Method: library maintains wide range of books on eoonomlcs, small 
industry, management, finance, technology, etc. plus over 
1200 periodicals; provides massive classified information on 
several topics; attenpts to assist in promotion and 
modernization of small industries through training, researdi, 
and consulting activities in the fields of small industry 
development , management , and extension; national 
documentation o»ter caters to information needs of small 
industry 

Proc^ts: international meeting program announcements; massive 
classified information on several topics enabling 
preparation of lessons, feasiblli^ reports, product 
profiles, etc. 

Soil Mechanics Information Analysis Center 
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U.S. Annyr-Dngineer Vbiterways Experiment staticn 
Bcoc 631 

Vicksburg, MS 39180 USk 

Method: auvKxinces availability of rock and aoil mechanics 
information; abstracts and rates reports and may give brief 
evaluation statements 
Products: literature surveys, state-of-the-art studies. Evaluation 
Statenents and Abstracts oi Reoait Jtoquisitions on Soil 
Mechanics and Related Subjects 

(19) Solar Qiergy Researdi Institute 
1536 Oole Boulevard 

Golden, 00 80401 USA 

Method: plans and carries out research and connercialization 
activities in solar energy tedinologies (active and passive 
solar heating and cooling, solar thermal, photovoltaic, wind, 
bicnass, and ocean thermal) 
ProAicts: national Solar Infocmation Data Bank (bo provide online as 
well as other response modes few all areas of solar energy 
information) ; brodwres aijned at helping people find needed 
infcxmation on solar energy technology; newsletters planned 
to look at research areas, legal interests, and consuner 
interests 

(20) l^Bchnical Assistance Infocmation Clearing Hcxise 

African Council of Volimtary Agencies for Fbreign Services, Inc. 
(AC\AFS) 

200 Park Avenue South 
New York, m 10003 USA 
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Method: operated by ACVAFS— a oonfederation of member voluntary 
agencies providing a forun for cooperation r joint planning, 
and exchange of ideas and information in order to avoid 
duplication of effort and assure maximun effectiveness of 
relief, rehabilitation, and development p^ograns of American 
voluntary agencies ; three standing functional oommittees 
serve as instruomits for exchange and joint plaming; ad hoc 
conmittees are established as needed; member agencies use the 
Oooncil in joint a^sproadies to govermental and 
intergovernmental instituticm in dealing with refugee, 
disaster, and developnent problems in the developing 
countries; keeps files of information on U.S. voluntary 
agencies, missions, and foundations and their overseas 
development assistance programs; maintains relevant 
directories, books, periodicals, and reports 
Products: TMCH Newsletter ; annotated bibliogri^ies (for exanple, A 
Bibliography on Evaluation , Needs Assessment , and Rroject 
Design for Oyerseaa Development Programs) ; annotated 
acquisitions list; Country reports (for escanple, 
Develogroent Assistance Programs of U.S. Non-Profit 
Organizations ; Angola) ; TMCH Directory , indexed by agency 
name, country, and category of assistance 
(21) Ttecimical Infcmnation Service 

National Research C3ouncil of Canada 
Ottawa^ Ontario KlA 053 Canada 

Method: experienced engineers analyze articles in international 
technical publications selecting articles relevant to 
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Canadian manufacturing oexiditions and requirements and give 
these articles descriptive titles; provide infomation needed 
in decision making in order to advance technical and related 
operations while reducing unwanted information 
Products: Canadian Subject Retrieval Program (list of subjects from 
air ocnditicning to woodworking mailed to executives for 
selection of subjects of interest; list of selected titles 
'jovering a 5-year period sent on eadti subject requested; 
titles selected by clieits a&\t by mail in the form of 
te<d)nical articles called TecAi Briefs ) ; Canadian 
Technological Awareness Program (manufacturer^- register 
their interests and computer-selected individualized lists 
of Te<d> Briefs titles are sent to them monthly; selected 
iteiiie sent by mail) ; Canadian Audio Cassette Tapes (clients 
supply cassettes on which speech-ocnpressed audio messages 
are recorded and returned for use in enployee training , 
motivation, etc.); Reference Guides; Canadian Government 
Information Sources (listed by subjects of interest to 
industralists) 
(22) Technological Institute 
Qregersmsvej 
EK-2630 "netrit) 
Copenhagen, Oemark 

Method: atteapts to develop, adapt, and transfer new technology in 
support of trade and industry via an inquiry service, 
consultancy, testing, ecKicaticn, job training, and research 
and developMRt; highly flexible approach to probeLn solving, 
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tailocing activities to ^)ecif ic needs of clients (small and 
mediuB-siied ireJustries and Danish authorities)? various 
departments address specific needs of certain trades such as 
automotive, building, chemical, foundry, machine, plastics, 
tanning, anfl woodworking industries; also addresses more 
general problems sudi as automation, management, pollution 
control, and working conditions; staff participates in 
several tedmical assistance programs abroad, for exanple, 
establistnent (in a joint venture drawing on local eaqpertise 
in early analysis and planning stages and on Institute 
kW3w-how in construction and operating phases) of t*ro 
industrial training centers in Kenya and a acAool for cabinet 
makers in Tunisia 

(23) Tfechnonet Asia (Asian Network for Industrial Information and 
Extension) 

Room 703, RQC International House 

30 Orange Grove Road 

■Tanglin P.O. Box 160 

Singe^e 9124 

Method: cooperation of 13 organisations in 10 Asian-Pacific countries 
to inprove the quality and efficiency of iMMduction in small 
and medium scale industries by sharing infcxmation and 
tedtfX>logy, training of extension officers, holding workshnps 
and regional meetings for exchange of information, referral, 
and interdiange of ext^ion and information personnel; gives 
eofiiasis to plication of knowledge oonoerning known 
processes, methods, techniques, equipment, modifications, and 
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a{proaches to existing operations effected by the tra-sfer of 
technict-. infonaation and provision of industrial extension 
aervioes} suiports state-of-the-art reviews; provides current 
aifareneas services} establishes links with specialized 
inft»ation sources} develops training in self-reliance and 
direct netMorking; identificaUon mS aotivation of 
indigenous entrepreneurs and the appropriate eduoation of 
these people in proper use of technological infbraation 
PKxtets: nsMBletter, digest, pamphlets, filas and other AV naterials 
usefiil to the extension worker; roving soidnars on selected 
in»jstries (fruit and vegetable processing, wood furniture, 
netalworking) } a ^lide to setting up a Technical 
InfocMtion Service unit; paqpers (for exanple "Ttechnology 
and anall Industry Developnent— Some Premises" by Leon V. 
Chioo) I Afpropriate Technology Series (for exaiple, stem 
Generator for Rattan Forming) 
(24) nCBX3rac— Technology Bacfaange Service 
Control Data Oorporation 
P.O. BOK 0 

Minneapolis, W 55440 OSA 

Method: provides qur to new business by making existing tednology 
available on a inrldwide basis; participmts enter their 
information into IHCBOraC data base, making it ii»tantly 
available to other users; users list their tectoology, both 
items for sale and items i«nbed, and seardi the data base for 
varied business opportunities; data are not ocnpiled by 
aiWnistratars hut provided by partlcipi^ing Individuals and 
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organizations; users offering technology for market submit 
descriptions of ideas, existing processes r patents of 
infcmnation about related pra^x±s, services, and expertise; 
users seeking technology supply description of product or 
service needed; vhen offers are no longer valid, they are 
reoDved from file, ensuring current data; users seardi data 
base by entering keywords related to inftocnation needed; 
system matches customer keywrds to infdcmation available; 
mhen data of interest located, user may request m»e detailed 
information and the identity of the source; no (urevious 
computer knoirledge or ei^rience required; customers charged 
fdr amount of information they store on the file and fdr the 
amount they retrieve; customers may aooess data base from 
interactive terminals in their own offices, linked by local 
telephone to the CXfiBMET Services nebiork In North Mnerica, 
Europe, and Australia; TNX and TBJSK lines provide additional 
interactive service throu^iout the world; a pwsonaliaed 
customer search service center serves customers without 
terminals or those «to need assistance 

Products: data base of tedmlogies (available to inventors, anall 
firms, large corpc»:ations, and governments); TBCmOIBC 
Newsline , including articles of interest from a variety of 
views plus *TBchno»bank Update") 

Itiermophysical and Electronic Properties Information Analysis Center 

Rjrdue university 

2595 Yeager Road 

Nest Iiafa(yette IN 47906 USA 
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Mettodt systenatic literature search of abstract and tedmical 
journals; docments received are microfidied, thoroughly 
reviewed, and pertinent information is extracted and 
translated into mnemonic code onto coding fccio; substance is 
assigned a classification number and coded fonn is processed 
by ocaputer for storage and retrieval; ocnpilation of data 
tables 

ProAicts: literature retrieval guide, data tables, state-of-the-art 
reports, critical reviews, national standard reference data 
series, naster's theses' titles, reference set on high 
tei^wrature solids, handbooks, data books, technology 
assessments, neraletter, pranotional brochure, dcxaanentary 
fila 

(26) U.S. Oepartaent of Bwrgy Technical Infbcination Center 
P.O. Box 62 

Oak Ridge, IN 37830 USA 

Method: publication of selected energy-related materials 

Products: symposiun series, energy-saving booklets, translations for 

non-Biglish iq>eaking citizens (for exanple CJonsejoe para 

Ahorrar Biergia ) 

Agriculture 

(1) Oentro Intemacicnal de Agriculture Tropical 

(two centers listed below) 

Apartado Aerev 6713 

Cali, Oolcmbia 
(la) Cassava Infbmation Center 
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Method; maintains the world's roost ccnplete collection of literature 
on cassava; working with this collection, information 
scientists, doctmentalists, translators, bibliogri^rs, etc. 
(in close ooHaboration with the scientific researchers of 
the Cassava Production ^teaas Progran) perform in-d^)th 
analysis of information to provide abstracts and kfywords or 
descriptors; classificaticn of abstracts into broad 
categories for easier use; solicits from users their 
published papers, internal dooments, progress reports, and 
oorreapondenoe containing information of t^oesi b l e use to 
other reaeardters; provides a system of coupons to facilitate 
purchase of products and services 
Products: mcnographs (baaed on extensive collection of documents) 
which critically analyze research in cassava by areas of 
knowledge (for exanple. Cassava Pests and Their Oontrol) ; 
manuals (for example. Cassava Drying and A Cassava 
Harvesting Aid); r^oductions and translations of 
articles, newsletters presenting in pleasant, easy to read 
format current worldwide cassava research and cultivation 
activities (fxx exanple, the recent application in Brazil 
of cassava to extracting alcohol to mix with gasoline) plus 
information on new publications and iqpcaning technical 
meetings; a cassava workers directory; cards and cumulative 
volumes in Biglish and Spanish containing abstracts or 
stmmaries aimed at giving potential users a better idea of 
whether they should read the entire article; Cassava 
Thesaurus 



310 



(lb) BMn InfbcmtiGn Center 

Method: siailar to Unava Infocaation Center except deals with 

specialised literature on beans under trcpical conditions 
Promts: Monthly abstract cards in English and S^ish plus amual 
emulative volwe 
Ooswsroa , Business , Markets 
Predicasts, Inc. 
11001 Cedar Avenue 
Cleveland, GH 44106 USA 

Method! Maintains one of the aost oosprehensive business infbcsation bmks 
in the wxclAt Infbcnation input froa prinary and acrondary sources; 
infocaation ^lantity reduced and quality upgraded via prooessM 
ranging fron sisple data Manipulation to sophisticated 
decision-oriented research; basic operations include cataloging, 
indexing, abstracting, sotting, storing, and retrieving; malytlc 
operations include ocaposite forecasting, eooncnetrics, narket 
ae^nntation, inputKUtpit analysis, and technbeoonaMi- studies 
Predicts: digest CTOMPT ; nensletters Predi-Bciefs . Marketing ideas , 
yi»M««ial Ideas, Hechnioal Survey ; indexes (for exsn|>le, Kg 
l»«fa« Si. OQgPocate Change) ; statistical pdt>licationB (fbr 
exa^le, itorldoasts) ; industry studies (fbr exasplcr "Mbrld 
Ribber & Tire ^^^kats", "Mbrld Health S|>ending Outlook", "Solar t 
Conventional Base Beating t Cooling Systeas", "Mining Bquipnmt", 
•HJcld Petrocheiricals", "Wbrld Food to 1995") ; Market reports; 
annotated catalcge (for exanple. Catalog o£ mdustrv studies) 

Bwirnr— U 

(1) Biodeterioration Centre 



^311- 



(Dniversity of Aston in Birminghan) 
St. Peter's College 
OoUege Road, SalUey 
Bindnghap^ B8 3TE Dngland 

Method* produces publications and offers services designed to cover 
biodeteriocaticn and biodegradation; cpwates as a 
self-financing unit, deriving inoGse fron sale of publications 
and services; eaploys about 12 personnel, including acadendc, 
tedmical , and clerical staff plus postgraduate researdi 
students (Centre head and one clerical assistant financed by 
the tkdversity) ; staff play a part in undergraduate and 
postgraduate courses in the (diversity and supervise re search 
students working for higher degreesi arranges ^rt courses on 
a variety c£ topics for industry; offers Industry and ci:— grCT 
a range of services for both short and long terai research 
projects; produoes special bibllogri^ies fron Centre's 
doonent collection; pro vi des ph o t ocopies of pq)ers included 
in bibliographic journals and special bibliogri^ies for a 
fee; Imrites enquiries on biodeterioration and biodecnradaticn 
and BjpplitB ananers in the fbnn of relevant docwents; allCMs 
visitors to the Centre to nake appointments to search the 
literature collection and photocopy desired information (staff 
available to assist with seardies) ; provides on a contract 
basis a wide range of facilities for testing materials ^idtx 
may be sii>ject to deterioration and for monitoring the effects 
of biodeterioration; carries out both short and long term 
research pro je cts aponsoced by industry, goveriawnt, etc. 
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Products: three journals (available as hard cqpy or microfiche): 1) 
International BiodetericMcation Bulletin (includes review 
articles, research papers, notes on new techniques, book 
reviews, and the Biodeterioration Society Newsletter) 2) 
Biodeteriocation Itesearch Titles (references to published 
literature on biodeterioration divided into over 60 sections 
on Mterials and organisms for easy reference) 3) Waste 
Materials Biodegradation Research Titles (classified 
bibliography of current published literature on all aspects 
of biological treatanent of solid and liquid wastes and the 
biodegradation of waste materials in nature) ^ special 
bibliogri^ies (fear exanple, "Fcxding of Pipelines and Haste 
Systene" and "Ocnpoeting of Agricultural and Municipal 
Vtostes") t oocasicnal publications including A Thesaurus of 
Terns Used in Biodeterioration and A Catalogue of 
Potwitially Biodeteriogenic FUngi (publidwd jointly with 
the International Biodegradation Research Group) ; technical 
enquiry servicei ooamissioned bibliogre^ies and ^wcial 
studio including literature evaluation; contract research 
services (two exauples are 1. reoammndations for 
preventative measures and 2. short courses on industrial 
microbiological techniques designed foe non-biologists «kI 
particular industrial situations and oriented towards both 
the practical work and the underlying theoretical 
considerations); research in such gmoral areas as 
biodeteriocation of fiiels and biological treatmmt and 
upgrading of agricultural wastes 
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(2) Energy and Onviroment Infocmaticn Center 
525 Market Street, Mezsanine 

San Francisco, CA 94105 USk 

(3) Ehergy/finviroment Infomation Center 
Denver Riblic Library 

1357 Broadway 
Denver, 00 80203 JJSh 

Method: provides referral service and ccnputerised access to published 
and unpublidied tednical reports, articles monographs, 
theses, and dissertations 
Products: technical repc»rts in photocop y cx microfiche; fi^ and 
wildlife thesauruBi indexes of state researdi; Fish and 
Wildlife Reference Service newsletter y referenced answers to 
questions sudi as "Bow do «iergy costs affect the rise in 
inflation?" 

Health 

(1) Appropriate Health Hesouroes and Technologies Action Group 
85 Marylebone High Street 
London fON 30E Bngland 

Method: serves as an information center and clearing^xsuse fac 
materials related to primary health care and health-related 
tednologiesy shares in overseas {projects, helps to identify 
unnet needp and possible answers to sudi needs; links 
individuals and institutions interested in exchange of ideas 
at the nei^^iborhood or village level 

Products: information sheetsi bibliogri^es; neiisletter Diarrhea 
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Dialog which fccuses on promoting exchange of practical 
infomation and «qperi«ice related to prevention and 
treataient of diarrhea plus information on the latest 
developnents, ideas, problem solutions, the organization and 
results of field studies, and the eetablistnent of new 
national and local programs in diarrheal diseases control in 
developing countries 

(2) International Audiovisual Resource Service 

c/o International Planned Parenthood Federation 

Dorland Bouse 

1&-20 lower Regent Street 

London SNIY 4IW Bigland 

Method: identifies and meets demands for audiovisual mterials in 
pcfulation control and related areas with enqphasis on 
developing countries; maintains a central AV reference 
collection of materials including prototypes for adaptation; 
provides advice, consultation, assistance, and training in 
material and eqMipment selection, acquisition, production, and 
operation; produces technical publications; reproduces, 
translates, and adapts AV materials; provides an international 
purchase and distribution service 

PtcAicts: AV reference ooUaction, multilkigual training media, 
catalogs, and teeteiical publications 

Centers or Agencies with meanstion Repackaging Projects in Plaming 
(1) DoaUcntation OMtl« 
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Tata B«rgy Research institute 
24, HGRii Mody Street 
Bombay 400 023 India 

Subject: renewable energy technology (solar, wind, biogas, etc.) 

(2) International Rice Research Institute 
Los Banoe, ttiilippines 

Siibj«ct: rice reeeard), cultivation, etc. 

(3) Ministry of National Bchication 
P.O. BC3K 9121 

Oar es Salaam, Tanzania 

Siirject: adult literacy and education 
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